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On  r^pete  aujourd'hui  de  toutes  parts,  et  comme  par  ^cho, 
que  les  faits  seuls  constituent  la  science.  Cette  assertion  ba- 
nale  exige  cependant  quelques  explications.  Suffit-il,  en  efFet, 
d'avoir  entasse  des  masses  de  faits  pour  avoir  compose  une  sci- 
ence ?  Non  sans  doute  :  de  meme  que  Ton  n'a  pas  construit  un 
edifice  pour  avoir  rassembl^  les  materiaux  qui  doivent  servir  a 
sa  construction.  Les  faits  particuliers  sont  les  materiaux  qui 
doivent  composer  I'^difice  de  la  M^decine ;  mais  ce  sont  des 
eliemens  epars,  bruts,  si  Ton  peut  ainsi  dire,  qui  doivent  6tre 
reunis  et  rassembles  suivant  certaines  lois." 

BouiLLAUD,  de  VEncephalite,  Preface. 


"  I  think  there  is  a  want,  not  so  much  of  facts  in  physiologj-, 
as  of  principles  by  vrhich  these  facts  ought  to  be  connected,  and 
by  which  the  recollection  and  useful  application  of  them  may  be 
Jjest  secured." 

Dr  Alison,  Outlines  of  Physiology,  Preface. 
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PEEEACE. 


"  A  PREFACE  should  contain  nothing  hut  the  history  of  the 
hook,"  says  Lessing.  Were  an  ample  detail  to  be  given  here, 
however,  not  only  of  the  circumstances  by  vrhich  I  was  led  to 
the  composition  of  this  work,  but  also  of  the  various  trains  of 
thought  which  occurred  in  surmounting  the  difficulties  which  pre- 
sented themselves,  in  the  induction  of  the  laws  .which  it  contains, 
the  story  would  be  fully  as  long  as  the  work  itself.  Limited,  as 
we  are,  for  space,  then,  it  may  be  proper  here,  only  to  offer  some 
short  apologies  for  the  imperfections  of  the  book,  and  to  explain 
the  manner  in  which  the  work  is  proposed  to  be  completed  and 
extended.  In  rendering  a  history  of  the  induction,  I  had  thought 
of  expressing  my  obligations  to  the  various  authors  to  whom  I 
have  been  indebted  ;  but,  on  more  mature  consideration,  I  think 
proper  to  defer  such  history  and  such  acknowledgments  to  a 
future  work,  to  which  I  flatter  myself  they  will  form  an  enter- 
taining introduction. 

Looking  to  its  title,  then  —  in  the  first  place,  the  work  is  in- 
complete. The  laws  of  the  anatomy,  physiology,  and  pathology 
of  the  apparatuses  of  assimilation,  nutrition,  and  depuration,  are 
altogether  wanting.  The  deal  portions  of  the  apparatuses  of 
perceptive  consciousness  have  also  been  reserved. 

Looking  to  its  authorities  — the  work  may  appear  sadly  defi- 
cient in  research.  Had  I  been  so  foolish  as  to  have  attempted, 
with  my  present  limited  resources,  a  work  on  the  elements  of  the 
physiology  and  pathology  of  the  nervous  systems  of  the  human 
body,  containing  a  detail  of  the  opinions  and  doctrines  of  the 
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present  day  on  these  subjects,  I  might  justly  have  exposed  my- 
self to  the  ridicule  of  the  profession.    A  far  heavier  task  than 
this  was  to  be  performed  —  a  task  which  it  required  more  than 
mere  learning,  or  a  knowledge  of  all  other  men's  opinions,  to 
accomplish.    It  was  not  long  before  I  began  to  discover,  that, 
however  much  I  might  benefit  from  the  simple  observations  of 
others,  I  could  derive  little  or  no  assistance  from  their  theore- 
tical counsels.    I  soon  became  assured,  that  if  a  victory  was  to 
be  achieved,  it  could  only  be  by  a  patience,  a  perseverance,  and 
an  obstinate  resolution  not  to  be  overcome,  such  as  no  man  before 
had  ever  thought  it  worth  his  while  to  bring  to  the  field.  Such 
indomitable  perseverance,  and  such  dogged  resolution,  were  de- 
rived from  an  assurance  that  the  cerebro-spinal  apparatus,  with 
its  symmetrical  appointments,  being  the  contrivance  of  an  Al- 
mighty Intelligence,  could  certainly  not  be  the  work  of  seeming 
confusion  which  the  descriptions  of  lawless  and  unscientific  ana- 
tomy present.    I  was  confident,  that,  in  the  apparently  compli- 
cated tracery  of  so  nicely  symmetrical  a  machine,  there  must  be 
beautiful  analogies  in  the  dispositions  of  its  lines,  —  there  must 
be  general  laws,  compreliending  the  distribution  of  tilaments 
having  analogous  functions.   Though  baffled  oft,— yet  with  the 
firm  hope  of  ultimate  success  ;  under  such  persuasion,  the  com- 
bat with  Anatomy  and  the  Phenomena  was  continued,  until  those 
redoubtable  enemies  of  Theory  were  at  last  overcome,  and  pos- 
session was  obtained  of  the  laws  of  their  confederacy. 

It  is  a  remarkable  fact,  and  worthy  of  a  place  in  the  history 
of  the  cerebro-spinal  anatomy,  that,  having  discovered  a  gene- 
ral law,  I  was  able,  on  several  occasions,  to  predict  from  it  the 
ultimate  destination  of  fasciculi,  and  much  minute  anatomy  in 
the  cerebro-spinal  mass,  of  which  I  had  been  previously  una- 
ware, but  the  truth  of  which  was  afterwards  confirmed  by  the 
descriptions  of  those  who  had  no  theories  to  support,  but  detail- 
ed, without  prejudice,  what  they  saw.  The  capability  of  such 
predictions  is  an  attribute  of  true  science.  The  law,  that  wa« 
derived  fi'om  observations  in  one  instance,  and  extended,  by 
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analogy,  to  others:,  and  found,  by  observations,  to  be  true  in 
these,  was  thus  of  great  avail  in  successfully  directing  anatomi- 
cal research  to  filamentous  dispositions,  of  which,  previously, 
there  existed  no  satisfactory  explanation.  This  was  beauti- 
fully exemplified  in  the  anatomy  of  the  three  independent  divi- 
sions of  the  great  re-entrant  system  of  the  ingenious  Drs  Gall 
and  Spurzheim.  The  laws  of  transition  of  the  unspecial  per- 
ceptive oli-versal  filaments,  and  of  non-transition  of  the  unspe- 
cial protective  versal  filaments,  inducted  by  analogy  from  the 
laws  of  transition  and  of  non-transition  of  the  special  filapients 
of  the  same  orders,  furnished  me  with  a  most  satisfactory  ex- 
planation, riot  only  of  the  curvilinear  lines  on  each  side  of  the 
median  line  of  the  corpus  callosum,  but  also  of  the  lyre,  and 
the  longitudinal  channels  on  the  edges  of  the  fornix — ■"  the  ex- 
tremely delicate  grooves,"  noticed  by  Dr  John  Gordon  "  as 
running  along  the  lateral  borders  ;"  as  well  as  of  the  "slight 
furrow"  "  extending  from  the  junction  of  the  anterior  pillars  for 
about  half  way  backwards  along  the  median  line,  and  then  va- 
nishing." The  unspecial  protective  versal  filaments,  conducting 
protective  influence  from  the  grey  tissue  of  certain  convolutions 
of  the  right  and  left  cerebral  hemispheres  to  the  corresponding 
olivary  ganglions,  constitute  those  fasciculi  which  give  to  the 
edges  of  the  right  and  left  sides  of  the  fornix  that  channeled  ap- 
pearance ;  because  the  course  of  such  filaments,  without  transi- 
tion across  the  median  plane,  is  longitudinal,  from  the  junction 
of  the  posterior  pillars  of  this  division  of  the  great  re-entrant 
system  to  its  anterior  pillars.  The  unspecial  perceptive  versal 
filaments,  again,  conducting  perceptive  influence  from  the  grey 
tissue  of  certain  convolutions  of  the  right  and  left  cerebral  hemi- 
spheres, respectively  to  the  left  and  right  olivary  ganglions,  pre- 
viously to  having  completed  their  transit  across  the  median  plane, 
obliterate,  for  a  certain  distance  sinciputad,  the  median  furrow  of 
the  fornix ;  while,  after  having  completed  such  transit,  and  lying 
longitudinally  in  combination  with  the  opposite  protective  versal 
filaments,  they  leave  that  median  furrow  manifest  in  its  ante- 
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rior  part.  Many  other  instances  might  be  adduced,  where  ana- 
tomical observation  was  directed  by  the  discovery  of  a  law  ;  but 
let  these  at  present  suffice.  It  has  been  here,  as  it  was  in  As- 
tronomy. The  sublime  application,  by  analogy,  of  the  law  which 
determined  the  velocity  of  the  falling  apple,  to  the  in.-itance  of 
the  moon  in  relation  to  the  earth,  and  to  that  of  the  earth  and 
other  planets  in  relation  to  the  sun,  and  the  corroboration  of  the 
justice  of  such  application  by  the  recorded  observations  of  celes- 
tial phenomena,  led  to  established  scientific  formulae,  by  which 
future  phenomena  are  predicted,  and  future  observations  are  di- 
rected. This  was  finely  exemplified  in  the  instance  of  the  comet 
of  Halley.  Thus  observations  verified  analogical  induction  ; 
while  the  formulae  derived  from  the  latter,  and  successively  cor- 
rected by  the  former,  will  in  due  time  be  found  both  to  direct 
and  correct  observation. 

It  may  be  regretted  by  some,  perhaps,  that  the  laws  in  this 
work  neither  have  received  so  extensive  an  illustration,  in  the 
explanation  of  phenomena,  as  could  have  been  desired,  nor  have 
been  sufficiently  verified  by  induction  from  a  more  extensive 
collection  of  facts.  To  have  fulfilled  both  these  indications, 
however,  the  work  must  have  been  very  extensive  indeed,  since 
the  laws  which  it  contains  embrace  such  a  vast  number  of  phe- 
nomena. Besides,  it  must  be  considered  how  much  the  atten- 
tion would  have  been  distracted  from  a  comprehensive  contem- 
plation of  the  series  of  propositions  announcing  such  laws,  if 
the  recital  of  a  great  number  of  phenomena,  and  of  other  men's 
opinions,  had  been  interspersed.  Even  in  a  future  edition  of  this 
work,  enlarged  by  such  recital,  and  argumentative  confiitation 
of  other  men's  theories,  the  annunciations  of  the  laws  will  be 
still  more  compactly  disposed,  and  still  less  separated  than  even 
here,  by  proofs  and  illustrations  ;  but  each  proposition  will  be 
taken  apart,  to  form  the  head  of  a  demonstrative  and  illustrative 
dissertation. 

The  novelty  of  its  nomenclature,  perhaps,  may  render  this 
work  unpleasing  to  some.   Such  novelty,  however,  was  unavoid- 
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able,  and  by  no  means  counselled  by  afteotation.  It  must  be 
recollected  that  objects  cannot  be  precisely  spoken  of  without 
being  distinctly  named.  "  Coudillac  has  somewhere  observed," 
says  M.  Bouillaud,  "  that  the  sciences  resolve  themselves  into  a 
well-constructed  language.  It  may  be  said,  with  as  much  jus- 
tice, that  the  sciences  cannot  have  a  well-constructed  language, 
until  the  principal  facts,  of  which  they  are  composed,  are  well 
known.  Medicine  approaches  that  great  epoch ;  this  is  the  time 
to  reform  its  language.  But  an  enterprise  so  important  requires 
the  union  of  men  endowed  with  high  information,  severe  judge- 
ment, and  a  spirit  elevated,  philosophic,  and  free  from  all  preju- 
dice." To  such  high  qualities  as  these  I  make  no  pretensions 
whatsoever ;  yet  it  is  hoped  that  the  nomenclature  I  have  adopt- 
ed will  be  found  sufficiently  elegant  and  simple.  The  names  as- 
signed to  the  primary  ganglions  of  the  cerebro-spinal  apparatus, 
are  those  by  which  they  are  already  well  known  ;  and,  happilyj 
they  are  such  as  afford  abbreviations  well  adapted  to  combine 
with  the  epithets  derived  from  the  French  words  to  denote  the 
ordinal  filaments  which  conduct  influence  to  and  from  the  pri- 
mary cerebro-spinal  centres. 

From  the  compactness  of  its  series  of  propositions,  the  work 
may  at  first  appear  to  many  heavy  to  be  read,  and  difficult  to 
be  understood ;  but  at  length,  after  due  perusal,  the  beautiful 
order  apd  harmony,  in  which  the  anatomy  and  the  phenomena 
rank  themselves  under  the  general  laws,  will,  from  such  com- 
pactness, the  more  advantageously  manifest  themselves :  until 
at  last  so  clear,  so  extensive,  so  masterly  a  view  be  obtained  of 
the  anatomy,  physiology,  and  pathology  of  the  versal  portions 
of  the  apparatuses  of  perceptive  consciousness,  both  unspecial 
and  special,  as  shall  never  more  be  forgotten.  The  student  of 
medicine  cannot  think  that  a  work  containing  the  annunciation 
of  the  great  laws  of  his  art,  may  be  perused  like  an  idle  tale  of 
romance.  But  what  constitutes  the  excellence  even  of  a  work  of 
fancy,  is  its  capability  of  being  successively  perused  with  ft-esh 
delight.    A  book,  whether  of  science  or  of  poetry,  woi  thy  only 
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of  a  single  perusal,  is  but  an  insignificant  work,  hearing  the  im- 
press neither  of  intelligence  nor  of  high  poetical  fancj'.  The 
Comus  of  Milton  may  as  frequently  be  read  with  poetical  plea- 
sure, as  the  Principia  of  Newton  with  intellectual  profit.  But  let 
not  the  ardent  student  despair  of  arriving  at  a  knowledge  of  the 
eerebro-spinal  apparatus  much  greater  than  this  work,  even  when 
completed,  can  impart.  Though  he  may  not  be  able  at  first  to 
discover,  all  at  once,  the  beautiful  analogies,  the  symmetrical 
order,  and  the  transcendental  lelations,  which  long-continued  and 
severe  study  alone  has  enabled  induction  to  mark  out  among  the 
seemingly  complicated  tracery  of  the  filaments  of  that  apparatus ; 
yet  such  analogies,  such  order,  and  such  relations,  will  gradually 
in  time,  after  having  once  been  pointed  out,  arrange  themselves 
in  his  memory  with  such  precision,  as  ever  afterwards  to  be  ea- 
sily turned  to  account  in  the  direction  of  his  future  anatomical 
researches,  and  in  the  prediction  of  morbid  phenomena  from 
given  lesions. 

When  the  illustrious  Sir  Isaac  Newton  was  asked  on  some 
occasion,  by  what  means  he  had  arrived  at  his  discoveries,  he 
replied,  '  By  always  thinking  unto  them ;'  and  at  another  time  he 
thus  expressed  his  method  of  proceeding:  '  I  keep  the  subject  con- 
stantly before  me,  and  wait  till  the  first  dawnings  open  slowly 
by  little  and  little  into  a  full  and  clear  light.'  Again,  in  a  letter 
to  Dr  Bentley,  he  says,  '  If  I  have  done  the  public  any  service 
this  way,  it  is  due  to  nothing  but  industry  and  patient  thought." 
What  made  Raphael  so  transcendental  a  draughtsman  ?  By  fre- 
quently drawing  unto  it.  How  did  Titian  give  to  his  canvass 
those  traits  of  beauty  ?  By  frequently  touching  unto  it.  How 
came  Cicero  to  order  his  thoughts  and  words  to  such  persuasive 
eloquence  ?  By  frequently  thinking,  by  frequently  writing,  and 
by  frequently  speaking  unto  it.  After  all,  however,  it  must  be 
allowed  that  intellectual  strength  prompts  to  intellectual  indus- 
try. But  intellectual  strength  may  be  increased  by  intellectual 
exercise  ;  and,  under  all  ordinary  circumstances,  it  may  be  said 
in  general,  that  the  great  secret  of  success  in  any  research,  is 
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frequently  and  continuously  to  recur  to  it,  without  fatiguing  the 
organs  of  thought  by  too  long  exercise  upon  it  at  any  one  time. 
By  attention  to  this  the  student  will  find,  that  his  theme,  instead 
of  proving  an  irksome  task,  will  rather  be  a  delightful  recreation ; 
and  in  due  course  of  time,  he  will  be  surprised  at  the  clearness 
of  his  own  views  pf  a  subject,  which  at  first  appeared  so  dark 
and  mysterious.  On  every  fresh  contemplation,  newer  and  truer 
views  will  present  themselves ;  until  at  last  the  day  dawn  and  the 
day-star  arise  in  his  heart,  where  before  the  light  had  shone  only 
as  in  a  dark  place.  Let  him  console  himself  with  the  assurance, 
that,  when  he  has  overcome  one  difficulty,  he  will  be  the  more 
able  to  cope  with  the  next ;  that  the  light,  which  he  has  been 
enabled  to  throw  upon  one  dark  place,  will,  by  its  reflection,  still 
farther  illumine  all  the  rest.  In  the  words  of  the  illustrious  au- 
thor of  the  Principia,  let  the  student  keep  the  subject  constantly 
before  him,  and  wait  till  the  first  dawnings  open  slowly  by  little 
and  little  into  a  full  and  clear  light. 

I  have  already  said  that  the  work  is  incomplete,  and  I  pro- 
mised to  point  out  the  mode  in  which  it  was  proposed  to  com- 
plete and  extend  it.  Under  the  deal  apparatus  of  the  olivary 
and  moriform  ganglions,  as  far  as  that  pertains  to  the  functions 
of  perceptive  consciousness,  the  laws  of  that  most  intricate  and 
interesting  anatomy  will  be  laid  down,  which  explain  the  tran- 
sition of  the  unspeeial  and  special  voluntarily  musculo-contract- 
ive  influence  across  the  median  plane  of  the  cerebro-spinal  sys- 
tem. Here,  also,  I  shall  take  occasion  to  explain — in  a  man- 
ner which,  it  is  hoped,  will  prove  fully  satisfactory  —  those  cases 
in  which  the  palsy  is  on  the  same  side  as  the  cerebro-spinal 
lesion,  and  which  are  said  to  afford  exceptions  to  the  general 
law  of  the  transition  of  the  influences  above  mentioned,  as  well 
as  of  the  deal  filaments  which  conduct  them,  across  the  median 
plane.  Such  cases  oSer  qo  exceptions  to  the  transition  in  ques- 
tion, which  exists  in  every  instance.  The  anomalous  cases  de- 
pend upon  an  altogether  different  cause.  The  laws  of  the  nna- 
tomy  and  physiology  of  the  apparatuses  of  assimilation,  nutri- 
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tion,  and  depuration,  will  be  inducted  in  a  manner  analogous 
to  that  in  which  the  law?  of  the  apparatuses  of  perceptive  con- 
sciousness have  been  inducted  in  the  present  work. 

Should  life  be  spared,  I  flatter  myself  that  I  shall  be  able  to 
make  this  future  contemplated  work  as  entertaining  as  easily 
understood.  A  scientific  retrospection  of  the  history  of  the  ana- 
tomy, physiology,  and  pathologj'  of  the  cerebro-spinal  and  sym- 
pathetic nervous  systems,  showing  the  erroneous  methods  of  ana- 
tomical research  and  of  physiological  induction,  and  collecting, 
under  the  various  scientific  laws,  the  observations  of  difierent 
authors  accordant  with  these,  and  thereby  showing  how  such 
observations  assisted  in  promoting  the  advancement  of  medical 
science; — what  may  be  called  the  transcendental  anatomy  of  the 
two  systems  of  nerves,  or  the  reasons  of  the  various  distribution 
of  their  filaments ; — the  relation  of  tbe  former  of  these  two  sys- 
tems to  the  latter; — the  nervous  systems  of  the  different  orders 
of  animals,  as  contemplated  under  a  knowledge  of  the  scientific 
laws  of  the  anatomy  of  the  cerebro-spinal  apparatus  contained 
in  this  work  when  completed  ;---the  laws  of  reaction  of  the  prima- 
ry ganglions,  containing  the  fundamental  principles  of  pathology 
and  therapeutics,  —  will  severally  afford  fertile  sources  of  obser- 
vations, not  only  entertaining  to  the  general  philosopher,  but 
also  highly  useful  to  the  practical  physician,  as  embodying  the 
scientific  laws  from  which  the  rules  of  his  noble  art  are  derived. 
By  that  new  method  of  exhibiting  the  anatomy  of  the  ence- 
phalon,*  which  happily  suggested  itself  in  the  course  of  these  re- 
searches—that is,  of  representing  surfaces  by  points,  and  wbole 
fasciculi  of  filaments  of  the  same  function  by  single  lines,  pro- 
jected on  determinate  planes— I  hope,  by  well  executed  diagrams 
cut  on  wood,  to  make  that  anatomy  as  easily  understood  as  the 
figures  in  plane  geometry  placed  in  the  margins  of  its  books. 
The  retrospect  of  the  history  of  the  anatomy  of  the  cerebro-spi- 


*  Wherever  this  word  occurs,  it  must  be  understood  as  deno- 
ting the  whole  cerebro-spinal  mass,  inclusive  of  the  spinal  cord. 


PREFACE.  ix 

nal  apparatus  will  be  rendered  particularly  interesting,  as  it  will 
collect  from  all  the  best  writers  their  anatomical  observations, 
and  arrange  them  as  confirmative  and  illustrative  of  the  general 
laws.  Here  due  justice  will  be  rendered  to  Eeil,  the  Wenzels, 
Gall  and  Spurzheim,  Serres,  Bichat,  Laurencet,  Bellinger!,  Ro- 
lando, Caras,  Scarpa,  Bell,  Bock,  Meckel,  Soemmering,  Vicq.- 
d'Azyr,  Solly,  Monro,  Haller,  and  a  number  of  others  whose 
writings  I  have  not  been  possessed  of.  The  retrospect  of  the 
pathology  of  the  encephalon  will  explain,  according  to  the  scien- 
tific laws  of  its  anatomy  and  physiology,  the  various  pathologi- 
cal phenomena  arising  from  lesions  either  naturally  or  artificially 
induced,  which  are  detailed  in  the  records  of  medicine.  I  have 
said  pathological  phenomena ;  for  as  soon  as  a  scalpel  enters  the 
skin  of  an  animal,  or  it  is  subjected  to  any  morbid  irritant,  the 
phenomena  it  exhibits  are  no  longer  physiological,  but  patho- 
logical phenomena,  "While  such  pathological  phenomena  will 
be  attempted  to  be  explained  according  to  the  laws  of  this  com- 
pleted work,  the  causes  of  the  erroneous  conclusions  which  these 
phenomena  have  often  led  to  will  also  be  rendered.  "  La  patho- 
logic du  cerveau,  en  particulier,  reclame  imperieusement  de  nou- 
velles  recherches."  • 

The  transcendental  science  of  the  anatomy  of  the  encephalon 
will  attempt  to  explain  the  reasons  for  the  various  laws  already 
inducted,  and  to  be  inducted  in  the  completion  of  this  work,  con- 
cerning the  course  and  distribution  of  the  several  orders  of  fila- 
ments in  the  cerebro-spinal  apparatus.  Here  the  relation  of  the 
mechanism  of  this  apparatus,  to  the  functions  which  it  is  partly 
instrumental  in  accomplishing,  will  be  pointed  out — particularly 
the  necessity  and  mode  of  the  combination  of  the  special  with  the 
unspecial  versal  fasciculi  will  be  explained. 

The  relation  of  the  cerebro-spinal  to  the  sympathetic  system.of 
nerves  will  form  a  most  profitable  subject  of  dissertation.  Such 


*  Bouillaud,  Encephalite,  Preface, 
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relation  seems  to  be  but  too  imperfectly  understood.  The  most 
distinguished  anatomists  have  differed  in  opinion  respecting  it. 
The  opinion  of  Scarpa,  for  example,  according  to  Beelard,  is, 
that  "  the  use  of  the  (sympathetic)  ganglia  is  to  separate,  mingle, 
and  unite  again  the  nervous  filaments ; "  while  Bichat,  on  the 
other  hand,  contends  that  these  ganglions  are  independent  ner- 
vous centres.  The  former  is  as  certainly  wrong  as  the  latter  is 
right.  The  distinguished  anatomist  of  Italy  seems  to  regard  the 
sympathetic  ganglions  as  plexuses  of  cerebro-spinal  filaments.  In 
this,  however,  with  every  deference  to  such  high  authoritj',  it 
must  be  contended  that  he  is  entirely  mistaken.  It  is  submitted, 
that  the  characteristic  between  a  cerebro-spinal  plexus  and  a 
sympathetic  ganglion  lies  here  :  in  the  former,  the  connexion  be- 
tween versal  and  deal  filaments  is  not  established;  whereas,  in 
the  latter,  it  is.  The  dispute  between  distinguished  anatomists 
upon  this  subject  of  controversy  may,  perhaps,  be  settled  by  a  de- 
finition of  a  primary  nervous  centre.  A  primary  ganglion,  whe- 
ther of  the  cerebro-spinal  or  sympathetic  system  of  nerves,  is  the 
ultimate  termination  of  versal  filaments,  the  primary  origin  of 
deal  filaments.  It  is  the  centre  of  union  between  versal  and  diial 
filaments.  It  is  the  final  goal  of  the  nervous  influence  arising 
from  an  impression  of  spirit  or  of  matter,  conducted  by  versal  fila- 
ments from  the  grey  tissue  of  the  distal  organ  of  such  impression. 
It  is  the  starting  post  of  the  influence  going  by  deal  filaments  to 
the  organ  where  such  impression  takes  eSect,  Therefore,  as  long 
as  its  versal  and  deal  filaments  are  left  inviolate,  a  primary  gang- 
lion can  still  retain  its  functional  powers,  provided  that  it  has 
within  its  own  resources  a  sufficient  quantity  of  nervous  aura  to 
accomplish  the  effects  arising  from  the  impressions  made  upon  it. 
Let  the  sympathetic  and  cerebro-spinal  ganglions  be  tried  by 
this  doctrine,  and  it  will  be  found  that  the  former  are  the  more 
independent  of  the  two.  Let  us  deprive  the  sympathetic  gang- 
lions of  the  cerebro-spinal  apparatus  altogether,  as  has  already 
been  done  to  our  hands  in  the  foetus  of  Mayer,  where  scarcely 
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a  single  vestige  of  that  apparatus  was  found.  *  Here,  by  the 
arrangement  and  connexion  of  versal  and  deal  filaments  in  the 
sj^mpathetic  ganglions,  the  different  cavities  of  the  heart  were 
normally  and  rythmically  contracted, — the  unperistaltic  contrac- 
tions  of  the  muscles  of  the  arteries,  and  the  peristaltic  contrac- 
tions of  the  oesophageal  muscular  apparatus  of  the  capillaries, 
were  effected, — and  the  nutritive  functions  were  carried  on — all 
from  impressions  of  the  aerated  blood  derived  from  the  mother. 
Here  were  effects  consequent  upon  impressions  from  the  indepen- 
dent instrumentality  of  the  sympathetic  ganglions.  But  I  appeal 
to  every  anatomist  and  physiologist,  whether  they  ever  saw  any 
one  function  performed  by  the  cerebro-spinal  apparatus,  without 
the  presence  of  the  sympathetic  ganglion  or  ganglions  pertaining 
to  the  plexuses  of  the  arteries  of  the  tissues  of  that  apparatus ; 
whether  he  ever  saw  a  fcetus  arrive  at  full  maturity  within  the 
womb  through  the  instrumentality  of  the  cerebro-spinal  appa- 
ratus alone,  where  the  sympathetic  ganglions,  with  their  grey, 
and  white  medullary,  filamentous  appurtenances,  were  wanting. 
True,  the  sympathetic  ganglions  are  incompetent  in  themselves, 
because  they  want  nervous  aura  from  their  own  resources,  to 
contract  the  larger  muscles  from  the  impressions  of  spirit  and 
of  matter,  and  to  stimulate  the  soul  to  perceptive  impressibility 
of  impressions ;  and,  amidst  the  ever-varying  vicissitudes  of  ex- 
ternal matter,  to  preserve  the  tissues  of  the  body  from  wreck : 
but  yet  these  ganglions  themselves  are  instrumental  in  the  secre- 
tion of  that  very  influence  which  augments  their  own  functional 
powers. 

Let  the  plexuses  of  the  cerebro-spinal  apparatus  be  tried  by 
this  standard  of  doctrine  of  a  primary  nervous  centre,  and  it 
will  be  found  that  they  have  no  claim  to  such  a  title.  They  are 
composed,  indeed,  of  versal  and  di-'al  filaments ;  but  there  is  no 
connexion  or  anastomoses  established  between  these,  ordinally 


*  J.  L.  Brachet,  Recherches  Experinientales  sur  les  Fonctions 
du  Systeme  Nerveux  Ganglionaire.    A  Paris,  1830,  p.  65. 
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considered.    Isolate  the  brachial  plexus  from  the  olivary  and 
moriform  ganglions,  and  the  functions  of  the  versa!  and  di-al  fila- 
ments which  enter  it  will  be  instantly  abolished.    No  effect  will 
follow  upon  an  impression  on  its  versal  filaments.  The  influence 
arising  from  such  impression,  cannot  pass  into  the  corresponding 
deal  filaments  distributed  upon  the  contractile  organs  of  mani- 
festation, because  the  connexion  between  the  versal  and  di^al  fila- 
ments existed  in  the  olivary  and  moriform  ganglions.  Certainly, 
the  limb  will  move  by  irritating  the  grey  cord  which  accompa- 
nies the  deal  filaments  ;  but  the  influence,  arising  from  the  grey 
tissue  which  accompanies  such  filaments,  in  this  case,  passes  dis- 
tad.   Divide  the  spinal  cord,  and  mechanically  irritate  the  right 
abdominal  extremity,  and  not  only  that  but  the  left  will  mani- 
fest the  contractile  effect.    But  the  movements  are  quite  irre- 
gular ;  they  solely  arise  from  the  influence  of  the  irritation  be- 
ing carried  to  the  grey  tissue  in  the  centre  of  the  spinal  cord, 
and  are  not  of  that  determinate  and  protective  character,  such 
as  when  they  are  effected  through  the  instrumentality  of  the 
primary  oerebro-spinal  ganglions  ;  they  are  not  such  as  are  pre- 
cisely adapted  to  remove  the  limb  from  the  offending  body.  As 
to  the  ganglions  of  Gasser— being  entirely  composed  of  versal 
filaments,  they  have  no  right  to  such  a  designation,  which  should 
never  have  been  applied  to  them  in  this  work,  had  it  not  been  for 
the  sake  of  more  clearly  explaining  the  laws  by  those  terms 
which  were  already  in  use.    In  a  second  edition,  however,  these 
ganglions  shall  receive  another  name.    Medical  philosophers 
have  spoken  unprecisely,  for  want  of  proper  names  for  things  ac- 
cording to  their  functions.  •  The  anatomy  and  physiology  of  the 
cerebro-spinal  system  have  been  much  retarded  in  their  scientific 
progress,  for  want  of  designations  for  its  filaments,  according  as 
they  conduct  influence  to  or  from  the  primary  cerebro-spinal 
ganglions.    There  are  other  nerves  than  those  of  sensation,  as 
they  are  called,  which  conduct  influence  proximad ;  there  are 
other  nerves  than  those  of  motion,  which  conduct  influence  distad 
—to  and  from  these  ganglions. 
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Thufi,  then,  there  are  only  four  cerebro-spinal  ganglions,  and 
the  sympathetic  ganglions,  which  deserve  the  title  of  primary 
ganglions  :  all  other  combinations  of  versal  and  dti'al  filaments 
are  merely  plexuses.  The  only  instance  where  a  dtial  filament 
arises  from  a  secondary  ganglion,  is  in  the  fourth  pair  of  nerves, 
which  arise  from  the  corpora  quadrigemina. 

The  proper  and  scientific  view,  under  which  the  cerehro-spinal 
system  of  nerves  must  be  regarded,  is  as  an  apparatus,  adapted 
for  the  secretion  and  transmission  of  a  nervous  aura,  subservient 
to  the  sympathetic  ganglions,  as  nervous  centres,  instrumental  in 
the  functions  of  perceptive  consciousness,  and  of  muscular  con- 
traction, arising  from  impressions  of  spirit  and  of  matter  ;  and  in 
the  functions  of  assimilation,  nutrition,  and  depuration,  arising 
from  material  impressions  alone  — under  the  ever-varying  con- 
ditions in  which  the  body  may  be  placed.  The  cerebro-spinal 
apparatus  may  be  said  to  be  a  secretive  and  a  conductive  organi- 
zation, graffed  upon  the  sympathetic  system  of  nerves,  to  enable 
this  to  produce  efl^ects,  which,  otherwise,  it  wants  nervous  aura 
from  its  own  resources  to  accomplish.  Without  the  aid  of  the 
cerebro-spinal  apparatus,  the  sympathetic  system  of  nerves  is 
incapable  of  carrying  on  the  nutritive  functions,  under  the  ever- 
varying  vicissitudes  of  spiritual  and  material  circumstances  to 
which  the  human  body  is  exposed.  From  the  histories  of  anen- 
cephalous  fcetuses  which  have  arrived  at  maturity  in  the  womb, 
without  almost  a  vestige  of  the  cerebro-spinal  system  of  nerves,  it 
would  appear,  that,  under  the  equable  temperature  in  which  they 
are  placed,  and  deriving  aerated  and  nutritious  blood,  through 
the  placenta,  from  the  arteries  of  their  parents,  the  sympathetic 
ganglions  are  fully  competent  to  the  circulatory  and  the  nutritive 
processes.  But  the  tissues,  when  exposed  to  the  vicissitudes  of 
our  atmosphere,  even  although  the  respiration  and  circulation 
could  be  carried  on,  would  soon  go  to  wreck.  What  becomes  of 
the  lungs,  isolated,  in  the  lower  animals,  from  the  primary  cere- 
bro-spinal ganglions,  by  a  section  of  the  pneumo-gastric  nerves  P 
The  most  philosophical  view  that  can  be  taken  of  the  cerebro- 
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spinal  apparatus,  is  to  regard  it  as  an  auxiliary  instrument  to 
the  sympathetic  ganglions,  by  means  of  which  man  is  not  only 
made  conscious  of  the  impressions  of  his  own  spirit  and  of  matter, 
but  also  manifests  his  own  perceptions  and  thoughts  to  other  per- 
<!ipient  beings  ;  and  by  which  the  protective  functions  of  muscu- 
lar contraction,  and  of  glandular  secretion,  and  of  assimilation, 
nutrition,  and  depuration,  are  partly  carried  on.  But  as  the  agent 
that  acts  with  an  instrument  is  not  in  it,  but  exists  extrinsically 
of  it ;  so  neither  is  the  spirit  of  man  in  any  part  of  the  whole 
cerebro-spinal  system  of  nerves,  —  but  exists  in  the  sympathetic 
system  to  which  that  is  subservient.  In  making  this  assertion, 
I  know  that  the  anatomy  and  the  phenomena  are  both  on  my  side, 
without  the  certificate  of  which  every  medical  theorist  should 
pause.  "  I  feel  a  hesitation,"  says  our  highly  distinguished 
countryman.  Sir  Charles  Bell,  to  whose  ingenious  observations 
I  have  already  been  much  indebted  in  these  researches,  and  shall 
be  still  more  so  in  those  which  are  to  follow  —  "  I  feel  a  hesita- 
tion," says  he,  "  when  I  reason  upon  any  other  grounds  than  the 
facts  of  anatomy." 

It  may  contribute  towards  a  tolerably  clear  view  of  the  rela- 
tion of  the  cerebro-spinal  to  the  sympathetic  system  of  nerves, 
if  it  be  conceived,  that  from  the  grey  tissue  of  the  former,  both 
unspecial  and  special,  whether  the  latter  be  impressed  or  not, 
a  flood  of  nervous  aura  constantly  sets  towards  the  sympathetic 
ganglions,  successively  in  order  along  cerebro-versal  and  cerebro- 
deal  filaments.  No  influence,  however,  is  sent  from  these  latter 
ganglions  to  the  cerebro-spinal,  save  that  very  little  which  is 
transmitted  along  the  fasciculi  of  the  ganglions  of  Gasser,  and 
the  congenerous  fasciculi  from  the  posterior  columns  of  the  spinal 
cord,  and  which  is  barely  necessary  to  the  protection  of  the  or- 
ganization of  the  tissues  from  which  they  proceed,  and  to  the 
slight  impressibility  of  such  tissues  as  to  touch.  It  is  well  known 
that  every  tissue  in  the  animal  frame,  perhaps  with  the  exception 
of  the  brain  and  cerebellum,  is  provided  with  such  fasciculi ;  but 
they  seem  to  be  the  most  sparingly  distributed  to  the  sympa- 
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thetic  ganglions  of  any  tissue  in  the  wbole  body,  the  brain  and 
cerebellum  only  excepted.  The  cerebro-spinal  influence  passes 
into  the  sympathetic  ganglions  by  the  cerebro-deal  filaments, 
which  arise  from  the  anterior  column  of  the  corresponding  side 
of  the  spinal  cord.  As  the  anatomy  of  the  ner-ves  of  the  head 
has  been  the  analogical  model  by  which  we.  have  been  able  to 
induct  that  of  the  spinal  cord  ;  so  that  anatomy  may  also  be 
taken  as  a  model,  by  which  to  judge  of  the  mode  of  communi- 
cation of  the  cerebro-spinal  with  the  sympathetic  ganglions,  as 
this  communication  regards  one  side  of  the  spinal  cord,  and  those 
sympathetic  ganglions  which  receive  fasciculi  from  it.  The  only 
versal  filaments  of  the  cerebro-spinal  apparatus  which  conduct 
influence  from  the  ophthalmic  ganglion  to  the  primary  cerebro- 
spinal ganglions,  are  contained  in  a  fasciculus  of  the  correspond- 
ing ganglion  of  Gasser.  But  the  ophthalmic  ganglion  is  con- 
stantly receiving  from  the  corresponding  third  nerve  a  large  flow 
of  nervous  influence,  as  is  every  now  and  then  manifested  by  the 
contractions  of  the  iris.  But  when  once  the  functional  power 
of  this  ganglion  is  paralysed  by  the  external  administration  of 
Belladonna,  in  vain  the  cerebro-spinal  influence  flows  into  that 
primary  nervous  centre,  to  contract  the  muscular  curtain  of  the 
eye.  Thus  the  right  superior  cervical  ganglion  is  constantly  re- 
ceiving cerebro-spinal  influence,  by  cerebro-deal  filaments  aris- 
ing from  the  anterior  column  of  the  right  side  of  the  spinal  cord. 
The  transition  of  influence  to  and  from  every  sympathetic  gang- 
lion, from  and  to  its  neighbouring  congener,  however,  is  equally 
free.  Upon  this  depends  the  great  law  of  physiological  and  of 
pathological  sympathy  of  one  organ  with  another  through  the 
whole  body. 

Some  may  be  disposed  to  think,  that  the  fasciculi,  which  pro- 
ceed from  the  anterior  branches  alone  of  the  spinal  trunks  to  the 
corresponding  sympathetic  ganglions,  are  sympathetic  fasciculi, 
accompanying  those  of  the  cerebro-spinal  system  to  the  organs 
of  impression  and  of  effect  —  the  skin,  the  muscles,  &c.  But,  if 
this  were  the  case,  why  are  such  sympathetic  fasciculi  distributed 
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to  the  anterior  branches  alone  of  the  spinal  trunks,  and  not  to 
the  posterior  tranches  also  ?  These  two  branches,  arising  from 
the  spinal  trunks,  formed  of  the  unganglionated  and  ganglionated 
fasciculi  of  the  spinal  cord,  have  precisely  analogous  functions. 
Both  are  distributed  upon  the  skin,  as  well  as  upon  the  muscles, 
&c. — only  the  anterior  branches  upon  the  forepart,  the  posterior 
branches  upon  the  back  part,  of  the  trunk  of  the  body.  Certain- 
ly, the  anterior  branches  alone  of  the  spipal  trunks  contribute 
to  form  the  cervical,  the  brachial,  the  lumbar,  and  the  sacral 
plexuses  ;  but  this  is  an  arrangement  merely  of  local  conveni- 
ence,— the  anterior  branches  being  more  adjacent  to  the  sites  of 
these  plexuses,  which  are  ventrad  of  the  spinal  column.    It  is 
submitted,  then,  that  the  anterior  branches  of  the  trunks  of  the 
spinal  nerves  send  off  fasciculi  to  the  corresponding  sympathetic 
ganglions,  before  such  branches  distribute  their  filaments  in  the 
cerebro-spinal  plexuses  above-mentioned.    It  is  submitted,  that 
these  plexuses  are  entirely  composed  of  cerebro-spinal  filaments 
 that  not  a  single  sympathetic  filament  enters  into  their  com- 
position.  It  is  submitted,  that  the  cerebro-spinal  and  sympathe- 
tic systems  of  nerves  do  not  primarily  mingle  their  filaments  in 
common  in  plexuses,  but  that  each  of  these  systems,  first  apart, 
forms  its  own.    As  the  cerebro-spinal,  cervical,  brachial,  lum- 
bar, and  sacral  plexuses  are  altogether  composed  of  cerebro-spi- 
nal versal  and  deal  filaments  ;  so  the  sympathetic  solar  and  aortic 
plexuses  are  entirely  composed  of  sympa-versal  and  sympa-deal 
filaments.    True,  the  plexuses  of  both  systems  of  nerves  are 
distributed  upon  the  same  organs  ;  but  it  is  to  be  observed,  that 
before  they  intermingle  in  passing  to  their  common  destination, 
they  are  distinctly  formed  ;  and  the  arrangements  in  each  have 
respect  to  the  prim.ary  ganglions  of  its  own  system  alone,  and 
the  versal  and  diial  filaments  which  proceed  from  these  nervous 
centres.    Thus  the  filaments  of  the  cerebro-spinal  pneumo-gas- 
tric  nerves,  and  those  of  the  sympathetic  semilunar  ganglion, 
separately  form  plexuses  before  passing  to  the  organs  of  ultimate 
distribution.    Thus  the  filaments  of  the  cerebro-spinal  sacral 
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nerves,  and  those  of  the  sympathetic  lumbar  ganglions,  form  the 
cerebro-spinal  sacral  and  the  sympathetic  aortic  plexuses  apart : 
while  these  plexuses,  again,  send  filaments  to  form  secondary 
plexuses,  to  accompany  the  arteries  of  the  organs  on  which  they 
are  both  distributed.  The  hepatic  plexus  is  formed  in  this  vray, 
as  is  also  the  hypo-gastric. 

The  cerebro-spinal  influence,  flowing  by  cerebro-deal  filaments 
into  the  sympathetic  ganglions,  is  entirely  unspecial  as  to  the 
functions  of  these  centres.  The  arrangement  and  connexion  of 
sympa-versal  and  of  sympa-dtjal  filaments  in  a  sympathetic  gang- 
lion, are  altogether  independent  of  the  cerebro-spinal  fasciculus, 
which  conducts  such  unspecial  influence  to  such  ganglion.  The 
connexion  of  the  sympa-versal  and  sympa-deal  filaments  of  the 
solar  plexus  in  the  semilunar  ganglion,  is  entirely  independent,  it 
is  presumed,  of  the  dtial  filaments  of  the  pneumo-gastric  nerves, 
which  conduct  unspecial  influence  into  this  great  sympathetic 
nervous  centre.  The  connexion  of  the  sympa-versal  and  sympa- 
dtial  filaments  of  the  plexus  of  the  right  internal  carotid  in  the 
superior  cervical  ganglion,  is  quite  independent,  it  is  presumed, 
of  the  fasciculi  from  the  anterior  branches  of  the  cervical  nerves. 
The  connexion  of  the  sympa-versal  and  sympa-deal  filaments, 
constituting  the  sympathetic  aortic  plexus,  in  the  lumbar  sym- 
pathetic ganglions,  is  quite  independent  of  the  cerebro-spinal  fas- 
ciculi, from  the  anterior  branches  of  the  lumbar  nerves,  entering 
these  nervous  centres. 

As  the  pneumo-gastric  nerves  are  analogous  to  the  spinal 
nei-ves,  in  composition,  and  in  fimction  ;  so  the  mode  in  which 
(he  former  communicate  influence  to  the  semilunar  ganglion,  is 
analogous  to  that  in  which  the  latter  communicate  with  the  cor- 
responding sympathetic  ganglions.  I  have  not  space  to  dvrell 
upon  the  application  of  these  truths  to  pathological  reasoning, 
and  to  the  direction  of  pathological  experiments.  It  is  lament- 
able to  think  how  recklessly  these  latter  have  often  been  gone 
about.  According  to  these  views,  if  the  pneumo-gastric  nerves 
be  divided,  the  functional  powers  of  the  semilunar  ganglion  wilj 
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be  greatly  impaired  for  want  of  unspecial  influence  from  the  grey 
tissue  of  the  cerebro-spinal  apparatus,  and  the  organs  upon  which 
the  filaments  of  that  ganglion  are  distributed  will  be  deprived  of 
their  impressibility  as  to  touch  ;  but  still  the  sympathetic  appa- 
ratus will  be  entire  in  its  versal,  its  central,  and  its  deal  appoint- 
ments, to  carry  on,  in  some  degree,  its  functions,  provided  that 
the  tissues,  upon  which  its  filaments  are  distributed,  could  be 
preserved  from  wreck  on  account  of  the  loss  of  the  cerebro-spi- 
nal unspecial  influence. 

It  is  a  remarkable  fact,  that  there  is  not  a  single  organ  of  effect 
contained  in  the  whole  cerebro-spinal  apparatus,  nor  a  single 
phenomena  produced  by  the  instrumentality  of  it  alone.  From 
the  impressions  of  spirit  and  of  matter  upon  the  grey  tissue  of 
the  cerebro-spinal  apparatus,  a  certain  quantity  of  nervous  aura 
is  generated,  which  being  conducted  along  certain  medullary  fila- 
ments, serves  to  stimulate  the  sympathetic  ganglions  to  a  due 
performance  of  their  functions.  But,  from  such  impressions  upon 
such  grey  tissue,  neither  the  nervous  aura  can  be  generated,  nor, 
when  generated,  and  conducted  to  its  ultimate  destination  in  the 
cerebro-spinal  apparatus  along  cerebro-spinal  medullary  fila- 
ments, can  it  take  due  effect,  without  the  instrumentality  of  the 
sympathetic  ganglions.  In  order  duly  to  perceive  a  spiritual  or 
a  material  impression,  the  soul  in  its  organ,  a  sympathetic  gang- 
lion, requires  to  be  duly  stimulated  by  a  flood  of  nervous  aura 
secreted  in  the  grey  tissue,  both  unspecial  and  special,  of  the 
cerebro-spinal  apparatus.  Before  sympathetic  ganglions,  also, 
can  contract  one  of  the  larger  muscles,  a  flood  of  nervous  influ- 
ence must  be  sent  from  the  same  tissue  along  the  cerebro-spinal 
medullary  filaments,  duly  to  stimulate  such  ganglions  through  the 
medium  of  their  grey  sympa-versal  filaments,  forming  a  part  of 
the  nervous  plexuses  of  the  arteries  of  such  muscle. 

The  light  may  impress  the  right  retina,  for  example  ;  but  it 
is  only  througli  the  instrumentality  of  the  right  superior  cervical 
ganglion,  whose  filaments,  in  a  plexus,  surround  the  right  oph- 
thalmic artery— a  branch  of  the  right  internal  carotid— that  the 
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special  perceptive  influence  can  be  eliminated  from  the  blood  ia 
the  capillaries  of  that  distal  organ  of  impression  of  the  right  half 
of  the  optic  apparatus,  —  and  the  unspecial  perceptive  influence 
from  the  grey  tissue  of  the  convolutions  of  the  right  cerebral 
hemisphere,  —  both  simultaneously  to  be  transmitted  to  the  or- 
gan of  perceptive  consciousness,  the  semilunar  ganglion,  as  will 
afterwards  be  shewn. 

Is  the  forefinger,  for  example,  of  the  left  hand,  to  be  bent  by  a 
selective  impression  of  the  spirit  upon  a  particular  patch  of  the 
grey  tissue  of  the  right  optic  thalamus  ?  Then,  not  only  is  the 
special  influence  eliminated  from  the  blood  in  the  capillaries  of 
that  patch,  by  the  instrumentality  of  the  right  superior  cervical 
ganglion,  and  its  filaments  distributed  upon  the  branch  of  the 
right  internal  carotid  artery  supplying  that  patch  ;  but,  when 
the  same  influence  reaches  the  capillaries  of  the  muscles  of  the 
little  member,  it  is  only  through  the  instrumentality  of  the  sym- 
pathetic ganglions,  vrhose  filaments,  in  plexuses,  surround  the 
arteries  of  these  muscles,  that  they  are  ultimately  contracted. 
Sir  Astley  Cooper,  by  his  very  important  experiment  of  inclu- 
~  ding  and  excluding  the  sympathetic  aortic  plexus,  in  his  ligature 
around  the  aorta  of  a  dog,  has  taught  us  that  the  sympathetic 
ganglions,  whose  filaments,  in  plexuses,  surround  the  arteries 
and  capillarie«  of  a  muscle,  are  as  absolutely  necessary  to  its 
contraction  as  the  cerebro-diial  musculo-contractive  filaments. 

It  is  seemingly  from  tlie  semilunar  ganglion,  the  organ  of  per- 
ceptive consciousness— as  will  in  the  future  part  of  this  work  be 
attempted  to  be  shown— that  the  influence  primarily  originates, 
by  which  the  intellectually  selective  impressions  are  made  by 
the  spirit  upon  the  grey  tissue  of  the  corpora  striata  and  optic 
thalami,  which  are  subservient,  not  only  to  voluntary  muscular 
contraction,  but  also  to  memory  and  fancy.  Thus  to  this  great 
centre  of  the  sympathetic  system  the  perceptive  infiucncc,  arising 
from  the  impressions  of  matter  and  of  spirit,  flows  as  to  a  com- 
mon goal ;  and  from  the  same  centre  the  influence  emanates,  by 
which  those  muscular  contractions  arc  cflcctcd,  that  manifest  to 
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other  percipient  beings  the  consciougncss  of  such  iinprcHsions,  and 
that  change  the  place  of  the  body  in  space,  and  supply  its  wants. 

There  are  many  anatomical,  physiological,  and  pathological 
considerations  in  support  of  the  semilunar  ganglion  being  the 
organ  of  residence  of  the  soul  of  man,  or  where  this  is  impressed 
by  the  perceptive  influence,  which  I  have  not  space  here  to  dwell 
upon.  That  the  soul  of  man,  or  the  intellectual  agent,  resides 
somewhere  about  the  prsecordial  region,  has  not  only  been  the 
expressed  opinion  of  divinely  inspired  men,  but  also  a  tenet  of 
some  of  the  sects  of  the  ancient  heathen  philosophers.  "  Keep 
the  heart  with  all  diligence,"  (or,  as  it  is  in  the  margin  of  our 
Bibles,  "  above  all  keeping,")  says  the  divinely  inspired  and 
Koyal  Preacher,  "  for  out  of  it  are  the  issues  of  life."  Again, 
says  the  Great  Creator  himself,  through  his  sublime  prophet 
Isaiah — "  For,  behold,  I  create  new  heavens,  and  a  new  earth  : 
and  the  former  shall  not  be  remembered,  nor  come  into  mind" — 
"  nor  come  upon  the  heart,"  as  it  is  in  the  margin.  "  Eye  hath 
not  seen,  nor  ear  heard,  neither  have  entered  into  the  heart  of 
man,"  says  the  Apostle  of  the  Gentiles.  Such  doctrines  of  the 
mode  in  which  memory,  fancy,  and  other  phenomena  of  thought, 
are  effected,  it  will  be  seen  are  entirely  in  accordance  with  the 
independent  faculty  of  the  spirit,  whereby  it  can  remember  for- 
mer impressions,  and  combine  them  anew.  According  to  the 
doctrine  here  laid  down,  the  spirit  is  the  treasurer  of  its  ideas, 
derived  from  its  own  impressions,  and  those  of  matter,  which  it 
combines  of  itself  without  the  aid  of  any  material  apparatus,  be- 
fore making  those  intellectually  selective  impressions,  by  which 
memory  and  fancy  are  effected.  Before  intellectually  selective 
impressions  can  be  made  upon  the  grey  tissue  of  the  corpora  stri- 
ata and  optic  thalami,  subservient  to  perceptive  consciousness, 
constituting  either  the  memory  of  an  object  formerly  seen,  for 
example,  or  presently  fancied,  the  picture  must  be  known  to  the 
spirit.  As  the  material  objects  which  are  seen,  are  already 
externally  arranged  in  the  same  correlative  order  in  which  they 
are  painted  upon  the  retincc ;  so,  the  objects  remembered  or  fan- 
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cied  are  already  arranged,  by  the  spirit,  in  the  same  correlative 
order  in  which  those  selective  impressions  of  the  spirit  are  made 
upon  the  grey  tissue  of  both  corpora  striata,  by  which  the  secre- 
tions are  effected  which  are  identical  with  those  produced  by  the 
variously  coloured  pencils  of  light,  which,  impinging  upon  both 
retinae,  would  cause  the  vision  of  these  objects.    Surely  it  is 
preposterous  to  imagine,  that  the  impression  formerly  made  by 
the  varied  secretions  of  the  symmetrical  patches  of  the  two  re- 
tinte,  from  the  impingement  upon  them  of  the  differently  colour- 
ed pencils  of  light,  can  remain  upon  an  animal  tissue,  whose 
material  elements  are  constantly  undergoing  renovation.  The 
image  must  be  remembered  by  the  spirit,  independently  of  every 
material  apparatus ;  and  the  consciousness  of  the  same  image, 
whether  alone  or  in  combination  with  others,  must  be  manifested 
to  the  soul  of  man  by  intellectually  selective  impressions  of  the 
spirit,  simultaneously  made  upon  symmetrically  disposed  patches 
of  the  grey  tissue  of  the  distal  organs  of  the  apparatuses  of  me- 
mory and  fancy :  just  as  the  sight  of  the  material  object  remem- 
bered or  fancied,  would  be  originally  effected  by  material  im- 
pressions upon  the  retinaj.   The  special  perceptive  versal  appur- 
tenances to  the  grey  tissue  of  the  corpora  striata  and  optic  tha- 
lami,  are  perfectly  analogous  to  the  special  perceptive  versal 
appurtenances  of  the  retinte,  and  conformable  to  the  same  laws  of 
transition  across  the  median  plane  of  the  cerebro-spinal  appara- 
tus, and  of  combination  with  the  uhspecial  perceptive  oli-versal 
fasciculi.    The  varied  secretions  arising  from  the  impingements 
of  the  differently  coloured  pencils  of  light  from  the  different  points 
of  the  material  object  formerly  seen,  are  precisely  the  same  as 
the  varied  secretions  arising  from  the  selective  impressions  of 
the  spirit  subservient  to  the  present  memory  of  that  object.  The 
medullary  conduits,  which  conduct  these  two  orders  of  varied  se- 
cretions from  the  grey  tissue  of  the  analogous  organs  of  impres- 
sion, are  also  analogous  in  their  courses,  and  they  convey  the 
glandular  products  to  the  same  ultimate  destination— the  semilu- 
nar ganglion  —  there  to  impress  the  soul  of  man.    As  the  por- 
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tions  of  grey  tissue  at  the  bottoms  of  the  eyes  are  the  retinae  for 
material  im])rcssioiis  subservient  to  sight;  so  the  portions  of  grey 
tissue  of  the  corpora  striata  or  optic  tlialami,  on  both  sides,  arc 
the  retince  for  spiritual  impressions  subservient  to  memory  and 
fancy.  As  the  special  perceptive  oli-versal  fasciculi,  passing 
from  the  bottoms  of  the  eyes,  and  crossing  the  median  _plane  of 
the  cerebro-spiual  apparatus  at  their  commissure,  to  join  the 
unspecial  perceptive  oli-versal  fasciculi  at  the  inner  edges  of  the 
opposite  crura  cerebri,  to  pass  along  with  these  to  the  opposite 
olivary  ganglions,  are  the  optic  nerves  of  sight ;  so  the  special 
perceptive  oli-versal  fasciculi  from  the  grey  tissue  of  the  corpora 
striata  or  optic  thalami  on  both  sides,  crossing  the  median  plane, 
respectively  at  the  anterior  and  the  posterior  commissures,  to 
join  the  unspecial  perceptive  oli-versal  fasciculi  at  the  inner  edges 
of  the  opposite  crura  cerebri,  and  so,  in  conjunction  with  these, 
to  reach  the  opposite  olivary  ganglions,  are  the  optic  nerves  of 
memory  and  of  fancy.  Now,  it  is  not  difficult  to  conceive  the 
mode  in  which  the  spirit  eliminates  such  varied  secretions  from 
the  correlative  points  of  the  symmetrically  disposed  patches  of 
grey  tissue  of  the  corpora  striata  or  optic  thalami.  The  elimina- 
ting influence  may  be  transmitted  from  the  semilunar  ganglion 
along  the  sympathetic  ganglions,  on  both  sides,  from  one  to  an- 
other, till  that  influence  reaches  the  two  superior  cervical  gang- 
lions, from  which,  again,  it  may  be  sent  by  sympa-deal  white 
medullary  filaments,  constituting  parts  of  the  plexuses  of  the 
internal  carotid  arteries,  the  capillaries  of  some  one  of  whose 
branches  are  distributed  upon  the  patches  of  the  spiritual  retinae 
of  memory  and  fancy  in  question. 

Thus,  according  to  these  views,  we  see  how  beautifully  this 
idea  of  secretion  explains  the  phenomena  of  the  nervous  system. 
Thus  we  see  how  equally  independent  spirit  and  matter  are  of 
the  apparatuses  of  perceptive  consciousness,  by  which  they  mani- 
fest themselves  to  man,  and  other  percipient  beings.  Thus  we 
see  that  the  ccrebro-spinal  system  in  man  is  a  symmetrical  ap- 
paratus, beautifully  adapted  for  the  manifestation  of  the  exist- 
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ence  and  operations  of  spirit  and  of  matter  to  his  soul.  The 
great  centre  of  the  sympathetic  system  of  nerves,  in  this  way,  is 
the  organ  of  residence  of  the  intellectual  percipient  in  man  and 
the  lower  animals,  whither  the  influence  arising  from  spiritual 
and  material  impressions  upon  the  distal  organs  of  impression 
of  the  cerebro-spinal  apparatus  flows  ;  and  whence  the  influence 
proceeds,  by  which  a  consciousness  of  those  impressions  is  mani- 
fested to  other  men  and  animals,  and  the  condition  of  the  body 
is  changed,  according  to  the  perception  of  its  ever-varying  cir- 
cumstances. It  is  from  the  centre  of  this  most  original  and 
longest  persistent  system  of  nerves,  that  the  influence  emanates, 
by  which  tissues  are  more  or  less  perfectly  reformed  — the  lost 
toe  of  the  shell-fish,  the  lost  eye  of  the  water-newt,  are  created 
anew.  Such  renovation,  according  to  the  usual  mode  of  opera- 
tion of  the  Almighty  Spirit  of  Nature,  is  a  work  of  time.  But 
this  Great  Being  is  not  the  slave  of  his  own  laws.  "What  he  is 
pleased  to  do  by  slow  degrees  in  a  month,  he  can,  with  equal 
ease,  perform  in  a  moment  of  time.  The  material  manifestation 
of  the  Creator  of  the  universe  that  visited  this  earth,  restored 
the  injured  tissues  of  the  human  eye  while  he  uttered  the  words 
of  his  power. 

Such  doctrines  concerning  the  organ  of  perceptive  conscious- 
ness, are  at  direct  variance  with  some  conclusions  lately  attempt- 
ed to  be  established  from  experiments  upon  animals, — but  not 
with  the  phenomena  arising  from  them.  M.  Flourens  has  re- 
cently attempted  to  shew,  that  the  organ  of  perceptive  conscious- 
ness is  in  the  cerebral  hemispheres.  In  this,  however,  it  is 
submitted  that  he  must  be  entirely  mistaken.  Because  percep- 
tive consciousness  is  found  to  be  abolished,  when  means  are  taken 
either  to  remove  the  unspecial  grey  tissue  on  the  convolutions  of 
the  cerebral  hemispheres,  where  unspecial  perceptive  influence  is 
secreted,  —  or,  after  it  is  secreted,  to  stop  it  in  its  course  to  the 
organ  of  effect,  whei:e  it  impresses  the  anima  of  an  animal ; — • 
that  is  no  argument  that  such  organ  of  effect  lies  either  in  the 
productive  tissue,  or  in  the  medullary  filaments  which  conduct 
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the  influence  away  from  it.  Let, all  the  grey  tissue  be  pared 
from  the  convoluted  surface  of  the  brain  of  this  dog.  See,  now, 
he  is  comatose.  As  long  as  one  perceptive  function  remained, 
all  remained ;  when  one  is  lost,  all  are  lost.  No  wonder.  This 
tissue  was  necessary  to  the  production  of  the  unspecial  perceptive 
influence,  without  the  instrumentality  of  which  the  special  influ- 
ence, arising  from  the  impressions  of  spirit  and  of  matter  upon 
the  grey  tissue  of  the  distal  organs  of  impression  of  the  appara- 
tuses of  perceptive  consciousness,  could  not  take  due  efieet.  Or, 
snip  in  two,  if  you  are  able,  the  unspecial  perceptive  fasciculi,  as 
they  lie  at  the  inner  edges  of  the  crura  cerebri ;  then  the  same 
comatose  state  obtains.  No  wonder.  You  have,  indeed,  left 
the  organ  of  production  of  the  unspecial  perceptive  influence  in- 
violate in  its  secretive  function ;  that  influence  is  still  generated ; 
but  you  have  destroyed  and  broken  up  the  medullary  conduits, 
which  conduct  it  to  its  organ  of  effect,  so  that  it  can  no  longer 
pass  on  to  impress  the  anima  of  the  brute.  See  this  little  draw- 
ing. Here  is  the  boiler  of  a  small  steam-engine,  with  a  small 
pipe  affixed,  at  the  end  of  which  I  place  the  nose  of  this  dog,  and 
call  him  the  soul  or  percipient  thing  of  this  engine.  Now,  the 
steam  being  raised,  the  animal  gives  a  most  lamentable  yammer. 
The  soul  feels  the  influence  produced  from  the  water  in  the  boiler, 
and  transmitted  along  the  pipe.  The  fire  is  removed ;  the  steam 
is  no  longer  produced ;  the  soul  is  conscious  of  nothing.  I  have 
abolished  the  function  of  the  organ  productive  of  the  influence 
which  took  perceptive  eSect.  Now,  again,  the  steam  is  up  once 
more ;  but  I  have  interposed  this  valve  to  stop  its  progress  in  the 
pipe.  It  can  no  longer  reach  the  nose  of  the  representative ; 
he  is  in  a  comatose  state ;  he  "  gives  no  sign."  How  say  you, 
then  ?  Is  the  organ  of  perceptive  efieet  in  the  boiler,  or  in  the 
pipe  between  the  boiler  and  the  valve  ?  No,  certainly  :  the  or- 
gan of  efieet,  where  the  influence  impresses  the  percipient  being, 
independently  of  both  boiler  and  pipe,  is  at  the  very  end  of  the 
pipe,  where  it  meets  the  nose  of  the  sufierer. 

When  you  pare  off"  the  unspecial  grey  tissue  secreting  an  in- 
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fluence  subservient  to  perceptive  consciousness,  it  is  as  if  you 
stopped  the  production  of  the  steam  altogether.  When  you  cut 
both  crura  cerebri,  containing  the  unspecial  perceptive  ok-versal 
fasciculi,  conducting  the  unspecial  influence  away  to  imprests  the 
anima  of  the  dog  in  the  organ  of  perceptive  effect,  it  is  as  if  you 
put  a  valve  in  the  steam  pipe- you  interrupt  the  nervous  influ- 
ence in  its  course  to  the  percipient  being  to  be  impressed. 

When  it  is  known,  that  from  every  point  of  the  surface  of  the 
cerebral  hemispheres,  the  flow  of  the  influence  is  towards  the 
olivary  ganglions  ;  and  that  the  sinciputal  peduncles  of  the  mo- 
riform  ganglions,  which  are  commonly  called  the  pillars  of  the 
Vieussenian  valve,  are,  with  the  exception  of  the  fourth  pair  of 
nerves,  entirely  composed  of  special  versal  filaments  ;  and  that 
no  deal  filaments  are  to  be  found  in  the  sinciputal  peduncles  of 
the  olivary  ganglions,  or  what  are  commonly  called  the  crura 
cerebri,  with  the  exception  of  the  third  pair  of  nerves  ;— how, 
■  then,  can  it  be  conceived  that  the  special  perceptive  influence, 
passing  proximad  to  the  primary  olivary  ganglions  from  the 
skin  of  the  thoracic  and  abdominal  extremities,  should  reach, 
by  medullary  filaments,  an  organ  in  the  cerebral  hemispheres  ? 
It  is  a  great  law,  in  both  the  sympathetic  and  cerebro-spinal 
systems  of  nerves,  that  no  efiect  is  ever  found  to  be  produced 
between  an  organ  of  impression  and  a  ganglion,  or  in  a  versal 
fasciculus.    Every  organ  of  effect  is  either  a  sympathetic  gang- 
lion, or  else  it  is  placed  at  the  extremities  of  eerebro-deal  and 
sympa-diial  fasciculi.    The  perceptive  influence,  both  unspecial 
and  special,  has  already  been  traced  respectively  from  the  un- 
special grey  tissue  covering  the  convolutions  of  the  brain,  and 
from  the  special  grey  tissue  at  the  distal  organs  of  impression  of 
the  apparatuses  of  perceptive  consciousness,  by  medullary  fila- 
ments, passing,  according  to  general  laws,  to  the  olivary  gang- 
lions sacrad  of  what  are  properly  called  the  cerebral  hemi- 
spheres and  the  crura  cerebri,  properly  speaking.    From  these 
ganglions  the  perceptive  influence  must  pass  into  the  sympathetic 
system  of  nerves  by  some  of  those  cerebro-deal  filaments  which 
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arise  from  the  anterior  columns  of  the  most  atlantal  portion  of 
the  spinal  cord ;  for  it  is  found  that  this  cord  may  be  divided 
very  high,  and  yet  the  parts  of  the  body  sending  perceptive  fas- 
ciculi to  it  above  the  point  of  section,  still  retain  their  impress- 
ibility as  to  touch.  It  is,  therefore,  probable  that  the  cerebro- 
deal  filaments  conducting  the  perceptive  influence  to  the  semi- 
lunar ganglion,  may  enter  the  sympathetic  system  by  the  supe- 
rior cervical  ganglions. 

The  modifications  of  the  dififerent  lavrs  laid  down  in  this  veork, 
according  as  they  are  found  to  apply  to  the  different  orders  of 
animals,  will  form  a  very  interesting  subject  of  study.  While  it 
is  expected  that  these  laws  will  throw  great  light  upon  the  study 
of  the  comparative  anatomy  of  the  nervous  system,  they  will,  in 
their  turn,  be  beautifully  verified  by  its  observations.  As  we 
descend  in  the  scale  of  organized  life,  this  great  and  fundamental 
principle  in  its  economy  will  be  illustrated— viz,  that  from  man, 
the  highest  terrestrial  animal,  to  the  highest  vegetable,  the  appa- 
ratuses whereby  spirit  and  matter  are  manifested  to  the  indivi- 
dual, are  successively  becoming  impaired  in  the  number,  delicacy, 
and  perfection  of  their  functional  powers,  until  in  the  latter  such 
apparatuses  cease  to  be  found.  Here  the  principle  will  be  ex- 
plained, that  the  nervous  system  which  is  the  longest  persistent, 
is  the  most  absolutely  necessary  to  the  maintenance  of  life,  and 
contains  the  organs  of  greatest  importance. 

But  of  all  the  several  subjects  of  dissertation  in  this  future 
contemplated  work,  that  of  the  laws  of  reaction  of  the  primary 
ganglions  of  the  nervous  systems  of  the  human  body,  vrill  be  by 
far  the  most  fertile  in  useful  results  to  the  practical  physician. 
These  laws  will  not  only  explain  the  modes  in  which  many  mor- 
bid phenomena  are  produced  by  pathological  impressions  from 
spirit  and  from  matter,  but  also  point  out  the  reaction  of  the 
same  nervous  centres  which  ought  to  be  excited  for  the  removal 
of  such  phenomena.  In  this  dissertation  I  propose  to  collect, 
under  the  several  laws  just  mentioned,  many  of  the  leading  phe- 
nomena of  diseases,  as  well  as  the  phenomeua  arising  from  the 
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action  of  many  therapeutical  agents.    When  we  reflect  that  the 
nervous  influence,  by  which  the  capillaries  of  tissues  circulate 
their  contents,  and  eliminate  from  these  the  various  glandular 
products,  is  originally  derived  from  the  primary  ganglions,  whose 
filaments,  in  plexuses,  are  ramified  around  the  arteries,  — then, 
surely,  it  behoves  us  to  endeavour  to  explain  the  abnormal  state 
of  the  circulatory  and  secretive  functions  of  those  vessels  by  mor- 
bid impressions  carried  to  such  primary  nervous  centres,  and  to 
seek  to  remove  such  state  also  by  pathological  impressions  from 
therapeutical  agents.    Thus,  by  the  pathological  consequences 
arising  from  the  impression  of  one  set  of  agents,  which  are  call- 
ed remedial,  we  endeavour  to  obviate  pathological  consequences, 
which  have  arisen  from  the  impressions  of  another  set  of  agents, 
which  we  name  morbid.   There  is  none  of  the  homeopathic  doc- 
trine, however,  intended  here.    Where  medicines,  in  their  ordi- 
nary doses,  are  found  to  be  truly  efficient  in  the  cure  of  disease, 
their  beneficial  effects  will  be  attempted  to  be  explained  from 
the  scientific  laws  of  reaction  of  the  primary  ganglions.    It  will 
then  be  seen,  whether  the  theory  of  medicine  is  of  any  utility  in 
devising  successful  means  for  the  removal  of  morbid  phenomena, 
—  whether  the  art  of  medicine  is  altogether  empirical,  or  dedu- 
cible,  to  some  very  considerable  extent,  from  established  laws 
inducted  from  observation. 

Previously  to  having  devoted  any  very  particular  attention 
to  the  anatomy  and  physiology  of  the  cerebro-spinal  system  of 
nerves,  I  had  undertaken,  and  made  some  progress  in,  a  work, 
wherein  I  attempted  to  explain  the  phenomena  of  diseases,  and 
the  action  of  remedies,  according  to  the  laws  of  reaction  of  the 
primary  sympathetic  ganglions ;  but  I  soon  began  to  discover, 
that,  without  a  thorough  change  in  that  anatomy  and  physiology, 
any  theory  of  medicine  would  be  very  imperfect  indeed.  That 
work  was  therefore  suspended  ;  and,  from  a  comprehensive  con- 
templation of  anatomical  facts,  I  sought  to  discover,  by  ariulo- 
Sies  and  other  means,  iirst  the  laws  of  the  anatomy,  and  after- 
wards those  of  the  physiology,  of  the  ccrcbro-spinal  system  of 
nerves. 
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Having  thus  offered  some  apologies  for  the  imperfections  of 
this  work,  and,  as  briefly  as  possible,  explained  the  way  in  which 
it  is  proposed  to  be  completed  and  extended,  —  offering  a  few 
observations,  at  the  same  time,  upon  the  relation  of  the  cerebro- 
spinal to  the  sympathetic  system  of  nerves, — it  now  only  remains 
for  me  to  say  a  few  words  upon  a  subject  which  is  ever  dear  to 
my  heart — I  mean  the  vindication  of  the  philosophy  of  the  Bible, 
physiologically  speaking,  as  it  regards  the  nature  of  man. 

It  has  been  said  that  thought  is  merely  a  secretion  from  the 
glandular  tissue  of  the  cerebro-spinal  apparatus,  just  as  bile  is  a 
secretion  from  the  capillaries  of  the  liver.  It  is  fondly  hoped, 
however,  that,  after  the  perusal  of  this  work,  physiologists,  who 
still  entertain  such  an  opinion,  will  confess  that  they  have  err- 
ed without  knowledge.  When  organs  of  impression  have  been 
pointed  out  in  the  human  brain,  possessing  conductive  appurte- 
nances, analogous  to  those  of  such  organs,  subservient  to  percep- 
tive consciousness  from  material  impressions,  the  natural  conclu- 
sion is,  that  the  former  organs  are  designed  to  receive  selective 
impressions  from  some  intellectual  agent,  and  that  the  pheno- 
mena of  thought  are  effected  in  an  otherwise  manner  than  the 
eliminations  of  any  glandular  product  from  the  blood.  It  is  sub- 
mitted that  such  physiologists  have  mistaken  the  nervous  influ- 
ence, which  is  only  subservient  to  the  production  of  the  pheno- 
mena of  thought,  for  these  phenomena  themselves.  As  the  ner- 
■vous  aura  arising  from  material  impressions  upon  the  grey  tissue 
of  the  distal  organs  of  impression  of  the  apparatuses  of  smell, 
sight,  &c.,  being  conveyed  by  medullary  filaments  to  the  organ 
of  perceptive  consciousness,  produces  perception  of  material  ob- 
jects ;  so  the  nervous  aura  arising  from  spiritual  impressions  upon 
the  grey  tissue  of  the  corpora  striata  or  optic  thalami— the  distal 
organs  of  impression  of  memory  and  fancy — being  conveyed  by 
medullary  filaments  to  the  same  organ,  produces  perception  of 
spiritual  objects,  or  thought.  The  nervous  aura,  in  either  case, 
is  merely  the  intermediate  moveable  medium,  by  which  the  im- 
pressing agent,  whether  spirit  or  matter,  affects  the  percipient 


TREFACE. 


XX  ix 


spirit  or  soul  of  man.    The  impressing  spirit  or  matter,  and  the 
percipient  soul,  are  equally  independent  of  the  apparatus  by  which 
the  two  former  impress,  and  the  nervous  influence  by  which  the 
latter  is  impressed.    When  a  selective  impression,  subservient 
to  determinate  muscular  contraction,  is  made  by  the  spirit  upon 
the  grey  tissue,  for  example,  of  the  right  corpus  striatum,  the 
capillaries  are  thrown  into  secretive  action  only  of  that  patch  of 
grey  tissue  which  is  immediately  connected  with  the  fasciculus 
of  cerebro-spinal  medullary  filaments  ultimately  terminatmg  m 
the  muscles  of  the  left  abdominal  extremity,  to  be  contracted 
to  execute  the  remembered  motion ;  but,  from  the  action  of  the 
chyme  in  the  duodenum  upon  the  grey  syrapa-versal  filaments 
of  the  semilunar  ganglion,  an  influence  from  this  great  sympa- 
thetic centre  flows  simultaneously  and  equally,  it  is  presumed, 
through  all  its  sympa-deal  medullary  filaments,  to  excite  a  se- 
cretive act  in  the  whole  of  the  hepatic  capillaries  of  the  portal 
vein.    There  is  no  intellectually  selective  operation  manifested 
in  this  latter  case,  as  it  is  in  the  former. 

The  motions  of  the  alimentary  mass,  through  the  tesophagus 
and  stomach,  are,  indeed,  determined  by  its  impressions ;  for 
here  the  impressing  body  is  the  one  to  be  acted  upon ;  and  the 
nervous  and  muscular  apparatuses  are  so  designed,  that  the  place 
of  impression  is  also  that  of  impulsion.    In  the  case  of  loco- 
motion, however,  arising  from  contraction  of  the  muscles  of  the 
left  abdominal  extremity,  from  selective  impressions  of  the  spirit 
upon  the  grey  tissue  of  the  right  corpus  striatum,  the  impressing 
agent  is  impalpable,  and  totally  distinct,  in  its  nature  and  local- 
ity, from  the  body  to  be  moved.    The  organ  of  impression  is  at 
a  distance  from  the  organ  of  effect.    There  is  no  manifestation 
of  intelligence  in  the  random  impressions  of  the  brute  material 
mass.    Wherever  it  impinges,  the  appointments  of  the  nervous 
and  muscular  apparatuses  are  so  contrived  as  to  convey  it  to  its 
proper  destination  ;  the  motion  is  that  of  a  vegetable.    But  the 
spirit,  that,  by  its  selective  eliminations  of  nervous  influence  from 
the  grey  tissue  of  the  right  corpus  striatum,  causes  motions  in 
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the  left  abdominal  extremity,  determined  by  previous  percep- 
tions, is  possessed  of  a  knowledge  of  the  structure  of  man  infi- 
nitely surpassing  that  of  which  man  himself  was  ever  conscious. 
How  justly  has  the  Apostle  of  the  Gentiles  said,  "  What  man 
knoweth  the  things  of  a  man,  save  the  spirit  of  man  which  is  in 
him ! 

It  may  be  said  that  I  have  made  the  Bible  a  little  inconsistent 
with  itself,  when  it  is  said,  in  one  place,  that  the  intellectual 
agent  which  selectively  impresses  the  grey  tissue  of  the  corpora 
striata  and  optic  thalami,  resides  in  the  blood,— and  in  another, 
that  it  resides  in  the  heart  or  semilunar  ganglion.  But,  upon 
due  reflection,  it  will  be  found  that  such  is  not  the  case.  I  can- 
not conceive  of  the  spirit  residing  any  where.  All  that  can  be 
said  is,  that  the  semilunar  ganglion  is  the  last  organ,  whither 
the  nervous  influence  which  impresses  the  spirit  can  be  traced 
along  conductive  medullary  filaments,  and  is  the  organ  impress- 
ed by  the  spirit,  in  its  turn,  by  which  it  manifests  to  man,  and 
other  percipient  beings,  its  own  perceptions  and  thoughts,  and 
changes  the  place  of  his  body  in  space,  and  administers  to  its 
wants.  The  spirit  may  still  reside  in  the  blood,  and  still  the 
semilunar  ganglion  may  be  the  last  solid  organ  from  whence  the 
nervous  influence  passes  to  impress  that  intellectual  being  in  the 
vital  fluid.  How  can  any  condition  be  conceived  to  be  inconsist- 
ent with  the  nature  of  a  thing  which  has  never  been  perceived  ? 
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INTRODUCTION. 

It  is  needless  to  dwell  at  any  length  upon  the  vast  importance 
of  studying  the  laws  of  reaction  of  the  cerehro-spinal  and  sym-. 
pathetic  nervous  centres.    "When  the  medical  philosopher  re- 
flects that  every  phenomenon  in  the  animal  economy  is  regula-. 
ted  by  these  laws,  he  must  he  duly  impressed  with  the  urgent 
necessity  of  endeavouring  to  deduce  them  from  the  various  con- 
ditions of  animal  life  which  nature  and  art  present  to  his  obser-, 
vation  and  study.    Deprived  of  the  influence  of  the  nervous 
centres,  what  but  an  inert  and  unproductive  mass  would  he 
every  organ  of  the  animal  frame  F  Isolate  its  arteries,  capilla- 
ries, veins,  and  absorbents  from  the  sympathetic  and  cerebro- 
spinal ganglions,  and  its  function  is  lost,  whether  to  impressions 
of  spirit  or  of  matter.    Through  the  agency  of  the  Almighty 
Being  that  pervades  the  universe,  it  is  in  the  capillaries  ijior§ 
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immediately  that  every  animal  lives,  and  moves,  and  has  its 
being.  But  in  whatsoever  mode,  and  by  whatsoever  influence, 
these  vessels  circulate  their  contents,  and  eliminate  from  them 
the  various  glandular  products  ;  whenever,,  by  either  natural  or 
artificial  obstructions,  they  are  deprived  of  that  something  which 
they  derive  from  the  sympathetic  and  cerebro-spinal  ganglions, 
they  instantly  become  incompetent  to  their  duty,  the  blood  stag- 
nates and  coagulates  within  their  walls,  and  mortification  takes 
place.  Are  they  distributed  upon  a  muscle  ?  then  its  fibres  are  no 
longer  contractile,  either  from  the  impression  of  the  soul  or  from 
that  of  matter.  Are  they  ramified  through  a  gland  P  then  blood 
is  the  only  product  which  flows  through  its  conduit.  Do  they 
supply  the  grey  tissue  of  an  organ  of  impression  subservient  to 
perceptive  consciousness  ?  then  that  organ  is  no  longer  impress- 
ible to  such  efifect.  Though  the  blood  seems  to  have  something 
within  itself  which  forms  it  into  blood-vessels  when  lying  in  con- 
tact with  a  living  tissue,  yet  deprive  this  tissue  of  the  influence 
from  both  classes  of  nervous  centres,  and  there  is  every  reason 
to  beUeve  that  no,  such  organization  of  the  effused  coagulable 
lymph  will  happen.  Because  some  tumors,  when  cut  into,  seem 
not  to  be  impressible  as  to  consciousness  of  pain,  this  is  no 
proof  that  their  blood-vessels  are  destitute  of  nervous  filaments. 
Those  of  the  sympathetic  system  may  be  there,  which,  from  the 
experiments  of  M.  Brachet,  have  been  found  unimpressible  as 
to  pain  when  repeatedly  irritated,  provided  they  have  been  iso- 
lated from  the  cerel?ro-spinal  system.  Such  a  tumor  may  be  in 
the  same  condition,  as  to  the  nervous  ■system  of  its  blood-vessels, 
as  the  anencephalous  foetus  in  the  womb  of  its  mother,  nourish- 
ed by  the  sympathetic  system  of  nerves  alone.    In  the  animal 
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Jy  it  is  absurd  to  talk  of  a  soMum  vivum  or  a.Jluidum  vivum. 
The  blood  in  its  capillaries,  isolated  from  the  nervous  centres, 
can  give  rise  to  no  phenomena.    Neither,  without  an  organised 
fluid  circulating  through  them,  can  the  gangUons  react.  Before 
ever  the  heart  can  propel  the  blood  contained  in  it,  the  cardiac 
sympathetic  ganglion  must  be  formed,  to  supply  the  muscular 
fibres  of  that  organ  with  its  filaments,— without  which,  notwith- 
standmg  the  stimulus  of  the  vital  fluid,  they  cannot  contract. 
Indeed,  the  impression  of  the  blood  must  first  be  carried  to  this 
ganglion  by  one  set  of  filaments,  and  an  influence  again  trans- 
mitted from  this  centre  to  these  muscular  fibres.    "  We  shall 
be  still  more  confirmed  in  our  opinion,  [viz.  that  it  is  the  sympa- 
thetic ganglionic  system  which  is  the  vital  cause  of  the  move- 
ment of  the  heart,]  if  we  consider,"  says  M.  Brachet,  "  that  the 
nervous  system  begins  with  the  cardiac  ganglion,  as  Ackermann 
has  observed,  and  as  Malpighi  had  observed  before  him,  giving 
to  that  ganglion  the  name  of  quille,  and  considering  it  in  con- 
junction with  the  spinal  marrow,  which  he  regarded  as  the  root 
of  the  animal ;  moreover,  if  we  consider  that  the  great  sympa- 
thetic is  developed  afterwards,  and  that  the  heart,  the  first  organ 
that  enters  into  action,  never  exists  without  this  ganglion,  whilst 
the  spinal  marrow  is  often  wanting  ;  lastly,  if  we  add,  that  this 
nerve  is  more  developed  in  the  anencephalous  monsters  than  in 
the  well-formed  foetuses— a  proof  that  it  does  not  derive  its  roots 
from  the  spinal  marrow,  according  to  Legollois." 

The  necessity  of  studying  the  primary  centres  of  the  cerebro- 
spinal system  of  nerves  presents  itself  to  the  physician  under  four 
points  of  view,  as  he  is  at  once  an  anatomist,  a  physiologist,  a 
pathologist,  and  a  therapeutician.    It  is  only  by  the  study  of 
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this  system  in  relation  to  its  primary  ganglions  that  the  tnii 
principles  of  its  structure  can  be  fundamentally  understood,  and 
the  mingled  distribution  of  its  filaments  be  scientifically  demon-- 
strated.  Anatomy,  physiology,  and  pathology,  throwing  their 
several  lights  together  upon  the  seemingly  complicated  network 
of  the  cerebro-spinal  apparatus,  may,  by  such  a  method  of  study 
as  this,  at  last  discover  the  simple  plan  that  the  Almightj-  Author 
of  Nature  has  followed  in  its  design.  It  may  not,  perhaps,  be 
too  much  to  hope,  thatj  at  a  day  not  very  far  distant,  the  medi- 
cal philosopher,  from  a  few  anatomical,  physiological,  and  patho-- 
slogical  observations,  may  gather  the  true  science  of  the  whole. 
Then  only  will  it  be  discovered  how  simple  and  how  harmonious 
that  structure  is,  which  nOw  wears  the  appearance  of  so  much 
•complexity.  Then  only  will  the  different  classes  and  orders  and 
genera  and  species  of  nerves  be  known^  which  supply  every  organ 
•in  the  animal  economy  ;  what  is  the  function  of  each  diflferent 
filament ;  and  from  what  primary  centre  or  ganglion  it  is  deri- 
ved. Then  only  will  the  memories  of  the  physiologist  and  pa- 
thologist be  swept  of  that  laborious  and  cumbersome  nomencla- 
ture, with  which  the  anatomical  description  of  the  cerebro-spi- 
•nal  masses,  as  well  as  their  ramifications,  is  loaded,  and  a  more 
•scientific  one,  better  conformed  to  the  functions  of  organs,  be 
•substituted  in  its  stead.  By  both  anatomist  and  pathologist,  as 
•well  as  physiologist^  the  structure  and  distribution  of  the  cere"- 
bro-spinal  apparatus  should  be  studied  in  reference  to  the  fiinci- 
tions  of  its  organs.  It  is  only  in  this  way  that  the  anatomist  can 
be  guided  in  his  further  researches,  and  can  confirm  the  truth  of 
the  results  of  his  dissections,  and  the  pathologist  predict  the  con-- 
sequences  of  given  lesions.    Why  should  the  soul  of  the  student 
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'be  perplexed  to  figure  forth  the  airy  space  of  a  lateral  ventricle  ? 
There  is  no  function  in  that,  or  in  a  third  or  a  fourth  ventricle 
either.  What  need  of  a  tedious  and  minute  description  of  the 
lamina  of  the  cerebellum,  any  more  than  of  the  convolutions  of 
the  brain  ?  By  the  undulated  figuration  in  both,  the  grey  tissue 
is  so  disposed  that  a  greater  surface  of  it  is  brought  into  contact 
M'ith  the  extremities  of  the  medullary  filaments  which  conduct 
away  the  influence  that  is  eliminated  from  the  blood  in  that 
'glandular  organisation.  The  convolutions  and  laminae  have  no 
particular  functions,  but  are  only  generally  subservient  to  those 
•of  the  primary  cerebro-spinal  ganglions  to  which  they  respect- 
ively appertain. 

Physiology  is  the  science  of  healthy  phenomena ;  but  to  a 
knowledge  of  this  science  the  physician  cannot  lay  claim,  until 
he  discover  the  nervous  centres  on  whose  reactions  the  functions 
•of  organs  depend,  as  well  as  the  localities  of  those  parts  of  the 
cerebro-spinal  apparatus  where  the  impressions  are  made  which 
excite  such  reactions. 

Surely,  too,  if  the  disorders  of  functions,  and  the  diseases  of 
their  organs,  depend,  as  will  be  shewn,  on  an  aberration  of  the 
nervous  centres,  whose  filaments  supply  them,  from  their  nor- 
mal reaction,  it  must  be  of  the  greatest  consequence  to  the  patho- 
logist, as  well  as  to  the  therapeutician,  to  know  the  positions  of 
these  centres,  and  the  various  nervous  filaments  vrith  which  they 
are  connected.  It  is  only  by  such  knowledge  that  the  former 
can  render  a  just  explanation  of  the  phenomena  of  disease,  and 
the  latter  apply  his  remedies  to  the  best  advantage. 

But,  alas  for  the  science  of  medicine,  from  the  nature  of  its 
object  it  is  doomed  to  be  ever  imperfect.    The  functions  of  life 
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are  carried  on  in  capillary  vessels,  whose  structure,  even  witli 
the  microscope,  we  cannot  discover,  and  whose  changes  are 
mostly  hidden  from  our  ohservation.  Most  of  our  reasonings 
concerning  the  mechanical  and  electro-chemical  states  of  such 
vessels  must,  therefore,  be,  in  a  great  measure,  from  analogy 
and  speculation.  And  even  although,  with  optical  assistance, 
we  could  observe,  we  could  not  measure  the  extent  of  their  con- 
tractions under  different  given  circumstances,  and,  therefore, 
could  not,  by  algebraical  formulae,  express  the  reactions  of  the 
nervous  centres  from  which  such  contractions  arise.  But  grant- 
ing that  we  could  do  this,  the  matter  imbued  with  life  varies  in 
its  reaction  according  to  so  many  ever-varying  causes,  that  no 
law  could  be  applicable  to  more  than  one  individual,  and  even 
to  him  only  for  a  very  limited  time.  If  there  be  so  much  rea- 
son, then,  to  believe,  that  the  mechanical  changes  of  capillary 
vessels,  under  the  operation  of  given  stimulants,  will  never  be 
objects  of  exact  science,  so  as  to  be  predicted  with  certainty, 
there  is  still  less  reason  to  believe  that  the  electro-chemical 
changes  of  such  vessels  vrill  ever  be  so.  We  cannot  reach  the 
organs  of  the  living  animal  with  our  electrometers,  even  were 
these  sufficiently  delicate  to  communicate  such  information.  We 
can,  therefore,  only  judge  of  the  condition  in  question,  by  the 
■quantity  or  quality  of  the  products  to  which  it  gives  rise,  and 
even  these  we  often  cannot  conveniently  gauge. 

"  Nemo  natuTEB  studiosus  nescit  in  quantis  tenebris  etiam 
brutse  hujus  telluris  scientia  jaceat,"  says  Dr  Heberden,  "  et 
quam  parum  adhuc  profecerimus  in  cognitione  rerum  inunima- 
tarum.  At  vero  in  corporis  humani  scientia,  et  eadem  omnia, 
et  multa  prseterea,  qua  sunt  animantimn  propria,  nos  latent. 
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Etenim  corporis  leges  sunt  multo  plures,  et  longe  alise,  quam  qui- 
l)us  res  inanimatee  subjiciuntur  ;  neque  harum  modus,  et  condi- 
tiones,  ad  actiones  vitales  explicandas  suffieiunt,  aut  ad  animantia 
recte  transferri  possunt.  Quamobrem  usum,  tardum  sane  ducem, 
fere  solum  hue  usque  secuta  est  ars  medendi ;  et  nulla  illustria 
incrementa  ex  ratione  vel  cepit,  vel  captura  est,  donee  humane 
generi  a  Deo  immortal!  tributus  fuerit  vir,  qui,  quemadmodum 
Newtonus  inanimata,  sic  animantia  contemplando,  principium 
illud  vitae  detegat,  a  quo  omnes  naturales  actiones  pendent,  et 
gubernantur." 

Such  a  Newton,  however,  of  living  matter,  as  here  contem- 
plated, can  never  arise.  Our  illustrious  Newton,  who  taught  us 
the  application  of  the  law  of  gravity'  to  explain  the  phenomena 
of  the  heavens,  could,  by  palpable  measures,  ascertain  the  effects 
to  which  it  gives  rise,  and  so  predict  the  trajectories  in  space 
which  it  rules  ;  but  what  means,  shall  human  intellect  ever  de- 
vise to  measure  the  mechanical  or  electro-chemical  conditions 
of  the  capillaries  of  a  secreting  organ,  produced  by  healthy  sti- 
mulants or  morbid  irritants  acting  upon  the  animal  frame,  or 
the  varied  products  arising  from  such  vascular  conditions  ? 

"  Verum  enimvero  non  ideo  concludere  fas  est,"  we  may 
justly  say  with  Dr  Gregory,  "  nihil  veri  aut  certi  de  Thcoria 
artis  medicse  unquam  repertum  iri ;  neque  si  aliquid  tale  reper-. 
turn  fuerit,  idem  inutile  futurum.  Plurimas  alias  artes,  bene 
novimus,  detectis  philosophorum  industrva  veris  quibus  nitebantur 
principiis,  illico  rnultum  provectas  esse.  Quod  profecto  magnus 
dim  Bacon,  verse  philosophise  naturalis  auctor  atque  parens, 
solita  sua  sagacitate,  et  perspexit  et  prcodixit.  '  Interim  (inquit). 
nemo  expectet  magnum  progressum  in  scientiis,  (prresertim  in 


8 


THE  SCIENCE  OF  THE 


partee  arum  operativa),  nisi  philosophia  riaturalis  ad  sciential 
particulares  producta  fuerit,  et  scientise  particulares  rursus  ad 
naturalem  philosophiam  reduete.  Itaque  non  mirum  est  m  sci- 
entise non  crescant,  cum  a  radicibus  suis  sint  separatse.' "  At  all 
events,  let  us  console  ourselves  with  the  observation  of  Gaubius, 
that  "  inter  multiplices  theorias  vix  unam  esse  tam  omni  ex  parte 
falsam,  ut  non  aliquid  veri  habeat." 

Let  us  be  persuaded,  then,  that  the  endeavour  after  as  perfect 
a  theory  of  medicine  as  possible,  is  neither  an  idle  nor  an  un- 
profitable quest.  It  is  the  possession  of  this  alone  which  can 
give  us  confidence  at  the  bedsides  of  our  patients  when  anoma- 
lous phenomena  arise.  It  is  this  alone  which  can  raise  us  above 
the  level  of  mere  routiniers  or  mere  book-practitioners,  blown 
about  by  every  wind  of  doctrine.  He  who  best  knows  the  vari- 
ous reactions  by  which  the  organs  of  the  body  have  aberred  from 
health,  knows  also  best  how,  by  gentler  reactions  of  a  different 
sort,  to  reduce  these  organs  again  to  their  normal  condition. 

But  let  us  not  deceive  ourselves.  We  must  not  imagine  that 
morbid  phenomena  can  always  be  easily  explained,  with  little 
serious  study.  The  scientific  positions  embodying  the  laws  of 
reaction  of  the  cerebro-spinal  and  sympathetic  nervous  centres 
or  ganglions,  are,  indeed,  comparatively  few  and  simple ;  for 
though  the  phenomena  of  animal  life,  like  those  of  inanimate 
nature,  are  numerous,  complex,  and  multiform,  yet  the  laws  of 
reaction  from  which  they  arise  are  not  so.  What,  for  instance, 
so  simple  as  the  law  of  gravity  ?  yet  what  so  complicated  as  the 
trajectories  of  the  planets  which  it  rules  ;  and  what  requires  so 
much  profound  intellectual  labour  as,  from  the  laws  of  gravity, 
by  the  prophecy  of  true  science,  to  trace  such  trajectories  out 
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In  like  manner,  though  the  laws  of  reaction  of  the  sympathetic 
and  cerebro-spinal  ganglions  will  be  found  comparatively  simple, 
yet  the  host  of  anomalous  morbid  phenomena,  which  they  some- 
times determine,  is  sufftcient  to  baffle  the  science  even  of  the 
most  skilful  physician. 

Some,  perhaps,  may  ask  me  to  shew  them,  with  the  knife  and 
the  lens,  those  ganglionic  fibrillse,  and  those  muscular  fibres  of 
capillary  vessels,  so  much  talked  of :  and,  if  I  cannot  do  this, 
they  will  deem  all  my  finely-spun  theory  as  impalpable  to  the 
sense  of  true  logic  as  the  invisible  materials  from  which  it  is 
drawn.  They  may  as  well  ask  the  chemist  for  a  demonstration 
of  his  atoms  by  the  solar  microscope.  Each  assumption  is  made, 
only  for  the  purpose  of  combining  a  number  of  phenomena  under 
a  single  principle.  If  it  had  no  principles  but  what  could  be 
physically  and  inductively  demonstrated,  the  art  of  medicine 
would  be  much  more  empirical  than  it  is. 

In  the  works  upon  medicine,  the  abundance  of  phenomena  is 
as  great  as  the  paucity  of  principles.  Any  attempt,  therefore, 
to  show  how  the  former  of  these  can  be  predicted  from  the  lat- 
ter, must,  I  should  think,  be  well  received  by  the  medical  pub- 
lic. The  present  is  merely  the  introduction  to  a  work  of  much 
greater  magnitude,  upon  the  pathology  of  the  cerebro-spinal  and 
sympathetic  nervous  systems,  wherein  the  phenomena  of  vari- 
ous diseases  will  be  attempted  to  be  scientifically  explained. 
The  success  of  this  pathological  essay  I  am  willing  to  rest  up- 
on the  therapeutical  measures  which  it  shall  indicate.  Should 
these  fail,  then  the  reasonings  by  which  they  have  been  deduced 
must  be  erroneous.  It  was  the  experience  of  Rassori  that  over- 
threw the  system  of  Brown,  because  that  system  was  founded 
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on  error ;  and  every  one  so  founded  will  meet  it«  destruction 
from  the  same  enemy  of  every  thing  but  truth.  One  great  and 
prevailing  error  in  the  systems  of  medical  theorj',  however,  I 
shall  endeavour  to  avoid,  —  that  is,  the  extension  of  a  position 
to  more  phenomena  than  it  truly  comprehends.  I  thus  shall  be 
allovred  to  have  escaped  in  part  the  censure  of  Gaubias.  "  In  eo 
maxime  peccari,"  says  he,  "  quod  certis  incerta  misceantur,  et 
quse  nonnullis  modo  morborum  generibus  competunt,  ultra,  quam 
par  est,  extendi  ceterisque  omnibus  perperam  accommodari." 


1.  The  urgent  necessity  of  studying  the  laws  of  reaction  of 
the  cerebro-spinal  system  of  nerves,  then,  being  granted,  the 
first  subject  of  inquiry  is  the  method  of  induction  of  its  pheno- 
mena.  Now,  we  shall  be  considerably  guided  in  this  matter,  by 
attending  to  the  mode  of  induction  pursued  in  the  establishment 
of  other  sciences.    The  phenomena  of  the  cerebro-spinal  system 
are  really  the  results  of  a  set  of  actions  and  reactions.  The 
scientific  induction  of  these  phenomena  must,  therefore,  be  found- 
ed, like  that  of  others,  upon  a  consideration  of  what  are  the  im 
pressing  agents,  and  what  is  the  mode  in  which  these  give  rise 
to  the  several  phenomena  ;  that  is,  what  changes  take  place  in 
the  organised  tissue  of  the  cerebro-spinal  apparatus,  intermediate 
between  the  impressions  and  the  production  of  the  effects.  But 
before  deciding  upon  the  impressing  agents  which  give  rise  to 
the  cerebro-spinal  phenomena,  it  may  not  be  improper  to  offer 
some  observations  on  the  characteristic  between  animal  and  ve- 
getable lif^. 
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2.  From  various  observations  on  their  progressive  formation, 
it  appears  that  animals  and  plants  are  formed  by  an  extension  of 
their  blood-vessels.   Such  an  infinite  extent  of  w^isdom,  however, 
in  the  adaptation  of  means  to  ends,  is  discovered  in  this  process, 
that  it  must  be  attributed  to  a  power  and  an  intelligence  nothing 
less  than  Almighty.    The  power  and  the  intelligence,  then,  by 
which  animals  and  plants  are  formed  and  nourished,  may  be 
said  to  be  those  of  the  Intellectual  Agent  common  to  animal  and 
vegetable  life.   This  is  the  Almighty  God  of  the  universe,  whose 
Spirit  pervades  all  matter ;  in  whom,  and  by  whom,  every  thing 
of  life  lives,  and  moves,  and  has  its  being.    From  the  very  first 
moment  of  conception  of  an  embryo  man,  as  well  as  of  an  embryo 
mustard  seed,  this  infinitely  powerful  and  almighty  Agent,  either 
mefliately  or  immediately,  is  constantly  at  work.    It  is  he  who 
forms  us,  as  well  as  the  mustard  seed,  within  the  womb.  He 
creates  the  blood  of  the  embryo-man,  as  well  as  of  the  embryo- 
plant.    He  fabricates  their  blood-vessels,  with  their  nervous 
apparatuses  ;  he  extends  these  vessels,  and  distributes  them  in 
organs  according  to  the  various  functions  of  these; — till  the 
animal  and  plant  are  ready  to  enter  upon  an  independent  or  iso- 
lated life:  —  independent  of  or  isolated  from  their  parent,  but 
not  of  or  from  their  original  Creator,  by  whose  power,  and  by 
whose  intelligence,  always  acting  according  to  uniform  laws  or 
modes,  they  are  constantly  nourished  during  the  whole  course  of 
their  lives.    It  is  absurd  to  say  that  one  part  of  an  animal  oi 
plant  can  form  another  part.   Can  the  thing  created  do  the  work 
of  its  Almighty  Creator  P  Is  there  Intelligence  in  the  blood  P 
Do  the  blood-vessels,  with  their  nervous  filaments,  understand 
the  functions  of  the  organs  they  are  about  to  form  by  their  ex- 
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tersion,  before  these  enter  upon  their  exercise  ?  Has  the  func- 
tion of  one  portion  of  the  cerebro-spinal  apparatus  any  part  in 
the  formation  of  another  portion  of  itp  Certainly  not.  The 
parts  are  separately  formed,  either  simultaneously,  or  one  after 
another,  as  it  may  happen  from  the  extension  of  the  blood-ves- 
sels ;  and  they  are  put  together,  as  it  may  be  said,  before  the 
whole  apparatus  is  required  to  effect  the  purpose  for  which  it 
was  contrived.  Notwithstanding  the  veneration  entertained  for 
his  invaluable  researches,  it  is  equally  painful  and  amusing  to 
witness  the  pertinacity  with  which  the  learned  Professor  Tiede- 
mann  adheres  to  the  dogma,  that  one  part  of  the  encephalon  is 
formed  from  another  part.  As  well  might  it  be  said  that  the 
moving  beam  of  a  steam-engine  was  formed  by  the  piston,  be- 
cause this  had  been  made  and  put  in  its  place  first,  as  that  the 
grey  tissue  of  the  convolutions  of  the  brain  had  any  hand  in  the 
construction  of  the  medullary  filaments  which  lead  away  from  it, 
or  that  these  could  not  be  formed  independently  of  that.  The 
different  parts  of  the  organised  machine  are  fashioned  with  the 
intention  of  being  put  together  to  compose  a  whole  apparatus, 
fitted  for  the  work  it  has  to  perform  in  the  nervous  economy. 
M.  Series  has  very  clearly  shown,  that  the  priority  of  formation 
of  any  portion  of  encephalon,  is  entirely  owing  to  that  of  the 
developement  of  its  arteries.  Some  may  attribute  organised 
structure  to  what  are  called  the  laws  of  formation.  They  seem 
to  forget  that  a  law  is  only  the  mode  of  acting  of  a  power.  The 
very  constancy  in  the  mode  or  law,  according  to  which  the  Agent 
acts  in  the  formation  of  animals  and  plants,  is  a  convincing 
argument  of  the  perfection  of  its  intelligence.  The  organs  were 
created  of  that  nature  at  first,  that  was  best  adapted  to  their 
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functions ;  therefore  there  has  been  no  occasion  to  alter  their 
formation,  or  the  mode  in  which  these  functions  are  performed. 
A  piece  of  machinery  of  human  invention  is  constantly  under- 
going alterations  and  improvements  in  its  coustruetion,  and  the 
mode  in  which  it  produces  its  effects  ;  but  the  cerebro-spinal 
apparatus  was  the  invention  of  the  perfect  intelligence  of  the 
Almighty,  and  therefore  required  no  change  :  and  when  it  does 
become  unfit  for  its  work,  it  is  from  the  operation  of  spiritual 
and  material  impressions,  over  which  the  same  great  Being  has 
the  most  perfect  control. 

3.  But  though  animals  and  plants  have  much  in  common,  yet 
there  is  something  entirely  peculiar  to  the  former,  which  here 
requires  to  be  noticed.    The  whole  of  the  phenomena  of  animal 
and  vegetable  life  primarily  arise  from  material  impressions. 
Without  these,  all  the  phenomena  of  perception,  thought,  and 
loco-motion  could  not  exist ;  for  there  would  be  no  consciousness 
in  individuals  of  their  own  bodies,  or  of  the  matter  which  sur- 
rounds them.    "Without  impressing  elements  external  to  them, 
also,  neither  animals  nor  plants  could  be  nourished.   WTio  could 
think,  without  previous  material  impressions  being  recorded  by 
the  soul  ?   Who  could  move  his  limb,  unconscious  of  the  exist- 
ence of  his  own  body  P  The  waking  consciousness  of  the  exist- 
ence of  the  world  without,  or  the  sleeping  consciousness  of  those 
impressions  of  the  spirit  which  give  rise  to  dreams,  would  be 
equally  awanting.    There  would  be  neither  a  material  object, 
nor  the  recorded  idea  or  image  of  it,  upon  which  the  mind  could 
act.    Even  although  the  body  were  nourished,  there  would  be 
utter  unconsciousness  of  the  impressions  of  spirit  or  of  matter, 
—  a  state  of  the  moat  perfect  coma.    It  is  not  contended,  how- 
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ever,  that,  under  such  circumstances,  the  Almighty  Spirit  of  tlie 
universe  could  not  communicate  a  consciousness  similar  to  that 
which  is  the  result  of  material  impressions.  On  the  contrary, 
it  is  shewn  that  he  might ;  for  the  very  organs  are  pointed  out 
for  this  effect,  whereby  a  coloured  image  might  be  presented  to 
the  fancy,  in  the  same  way  that  the  impression  of  the  rays  of 
light  upon  the  retina,  from  an  actual  object,  gives  rise  to  the 
consciousness  of  its  picture. 

4.  But  material  impressions  having  once  been  made  upon 
animals  and  vegetables,  the  great  characteristic  of  the  former  is 
this :  the  animal,  by  a  reflected  impression  from  its  perceptive 
apparatus  upon  something  within  itself,  becomes  conscious  of 
the  external  originally  impressing  object ;  and  that  something, 
again,  by  an  impression  of  its  own,  can  renew  the  former  con- 
sciousness, and  produce  the  phenomena  of  memory  and  fancy. 
This  internal  agent  in  animals  can  also,  by  its  own  sponta- 
neous impressions,  produce  muscular  contractions,  and  conse- 
quent voluntary  loco-motion,  without  any  immediately  previ- 
ous material  impression.  The  vegetable,  on  the  contrary,  so 
far  as  we  know,  is  not  conscious  of  the  material  impression  ; 
neither  can  it  spontaneously,  by  the  impression  of  any  agent 
within  itself,  renew  the  reaction  arising  from  any  past  material 
impression,  so  as  to  cause  memory,  fancy,  or  loco-motion.  The 
phenomena  arising  from  the  reaction  of  the  nervous  centres  of 
plants,  take  place  almost  instantaneously  upon  the  material  im- 
pression, and  the  same  reaction  cannot  be  renewed  without  a 
fresh  one.  As  far  as  we  can  judge  from  the  manifestations  of  its 
own  body^ — and  that  is  the  only  foundation  of  judgment — there 
is  nothing  in  the  plant  that  can  be  made  conscious,  nor  any  ner- 
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vous  apparatus  for  communicating  consciousness,  or  for  produ- 
cing spontaneous  muscular  contractions  from  the  impressions  of 
an  internal  agent.    The  motions  of  the  plant  are  precisely  ana- 
logous to  those  of  the  alimentary  canal,  from  the  impressions  of 
the  alimentary  mass.  The  former  are  determined,  like  the  latter, 
by  the  locality  of  the  material  impression,  and  by  this  alone.  No 
organs  analogous  to  the  grey  tissue  of  the  optic  thalamus  and 
corpus  striatum  are  to  be  found  in  the  sensitive  plant.    If  there 
be  an  anima  in  plants,  there  is  no  apparatus  by  which  it  can 
manifest  its  existence  to  surrounding  percipient  beings.  In 
regard  to  their  want  of  organs  for  consciousness  and  seemingly 
spontaneous  motions  of  their  members,  vegetables  are  precisely 
in  the  predicament  of  those  monstrous  foetuses  we  read  of,  which 
arrive  at  full  maturity  without  a  brain,  a  spinal  cord,  and  almost 
even  a  cerebro-spinal  nerve.   The  mother,  in  this  case,  performs 
the  same  office  to  her  vegetably  living  offspring,  that  the  soil 
and  the  air  do  to  the  plant :  the  root  of  the  organised  parasite 
being  the  spongy  placenta,  imbibing  aerated  blood  from  the 
arteries  of  the  uteras. 

6.  Eut  notwithstanding  that  plants  are  unconscious  of  the 
exercise  of  any  of  their  own  functions,  they  sometimes  manifest, 
in  regard  to  a  provision  for  their  own  wants,  the  operation  of 
remarkable  intelligence, — which  cannot  always  be  accounted  for 
from  material  impressions.  But  by  whatever  name  such  mani- 
festations may  be  called,  there  is  every  reason  to  believe  that 
there  is  nothing  in  a  plant  conscious  of  such  intelligence,  nor  any 
apparatus  for  communicating  consciousness.  In  regard,  indeed, 
to  the  want  of  consciousness  of  those  formative  processes,  for 
the  restoration  or  repair  of  lost  or  injured  tissue,  plants  are  not 
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peculiar.  The  higher  and  lower  orders  of  animals  are  equally 
unconscious  of  the  power  and  the  intelligence  displaj'ed  in  such 
operations.  On  the  contrary,  the  extent  of  these  seems  to  be 
inversely  proportionate  to  the  degree  of  intelligence  of  which 
animals  are  conscious.  This  is  perfectly  in  accordance  with  a 
general  law  of  organised  life  : — that  if  the  function  of  one  organ 
he  called  into  active  exercise  by  a  special  impression,  the  func- 
tional powers  of  other  organs  will  be  proportionally  impaired. 
The  reparative  power  of  the  sympathetic  system  of  nerves  will 
be  diminished,  from  its  secretive  powers  being  so  often  and  so 
strenuously  called  into  action  from  those  impressions  of  the  spirit 
of  man  and  the  anima  of  the  lower  animals,  which  give  rise  to 
the  phenomena  of  thought  and  loco-motion,  and  from  those  im- 
pressions of  matter  which  are  subservient  to  perceptive  conscious- 
ness of  the  external  world.  The  vis  medicatrix  naturae  bears  no 
proportion  to  the  intelligence  of  which  men  and  the  lower  ani- 
mals are  conscious.  Let  such  a  power  never  once  be  named  by 
the  medical  philosopher ;  but  rather  let  him  endeavour  to  ascer- 
tain the  modes  or  laws  of  reaction  of  the  nervous  centres :  for  in 
many  instances  we  shall  iind,  when  a  restorative  operation  has 
been  attributed  to  an  intelligent  and  special  design  for  the  precise 
occasion,  it  has  proved  only  a  single  example  of  a  mode  of  reac- 
tion of  the  nervous  ganglions  under  the  circumstances  in  which 
the  injured  tissue  was  placed,  and  which  could  be  sufficiently 
explained  by  the  operation  of  physical  causes. 

6.  It  is  this  thing,  then,  that  is  conscious,  which  may  be  called 
in  man  the  spirit,  or  soul,  or  mind,  and  in  brutes  the  anima.  But 
it  must  be  clearly  understood,  as  essentially  necessary  to  a  full 
understanding  of  the  anatomy,  physiology,  and  pathology  of  the 
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cercbro-spinal  system  of  nerves,  that  there  is  in  man  and  the 
lower  animals  an  intellectual  agent  which  produces,  hy  its  special 
impressions  upon  certain  organs  in  the  vegetably  living  organised 
cerebro-spinal  apparatus,  the  phenomena  of  thought  and  of  volun- 
tary muscular  contraction.   The  intelligence,  however,  by  which 
these  impressions  are  selectively  made,  is  infinitely  greater  than 
that  of  which  either  man  or  animals,  at  least  in  their  compoimd 
capacity,  are  conscious.    "  What  man,"  says  the  Apostle  of  the 
Gentiles,  "  knoweth  the  things  of  a  man,  save  the  spirit  of  man 
which  is  in  him  ?"  There  are  organs  of  impression  in  the  brain 
physiologically  shut  in  from  all  impressions  of  matter,  save  that 
of  the  blood  which  circulates  in  their  capillaries  ;  and  it  will  be 
shewn  that  these  organs  have  appurtenances  analogous  to  those 
of  the  retina,  and  other  similar  parts  of  the  perceptive  apparatus- 
es.   Now  it  is  evident  that  the  blood  itself  cannot  make  select- 
ive impressions ;  these  must  be  made  by  an  intellectual  agent 
residing  in  the  blood, — a  conclusion  in  accordance  with  a  reveal- 
ed position  of  the  Old  Testament,  that  the  life  of  animals  is  in 
that  vital  fluid. 

7.  But  consciousness  of  impressions  from  spirit  and  from 
matter,  and  voluntary  muscular  contractions,  are  not  the  only 
effects,  in  the  production  of  which  the  cerebro-spinal  apparatus 
is  instrumental.  Many  material  impressions  upon  it  are  sub- 
servient to  assimilation,  nutrition,  and  depuration.  Whatever 
difference  of  character,  however,  obtains  between  the  different 
effects  produced  by  impressions  of  spirit  and  those  of  matter  upon 
that  apparatus,  it  is  remarkable  that  all  these  effects  take  place 
in  a  similar  manner,  according  to  a  general  law.  It  must  be 
carefully  remembered,  though,  that  no  function  in  the  human 
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economy  can  be  carried  on  by  the  instrumentality  of  the  cerebro- 
spinal ganglions  alone.  The  sympathetic  ganglions  are  as  es- 
sentially necessary  to  the  production  of  every  phenomenon  as  the 
other,  and  even  more  so. 

8.  The  next  great  question  is,  how  and  where  are  those 
impressions  of  spirit  and  of  matter  made,  which  are  subservient 
to  the  production  of  the  cerebro-spinal  phenomena  P  As  far  as 
regards  the  latter  impressing  agent,  under  its  various  modifica- 
tions, the  question  is  not  difficult  to  answer.  But  how  shall  we 
assure  ourselves  of  the  organ  or  organs,  by  means  of  which  man 
becomes  conscious  of  the  impressions  of  his  own  spirit  and  of 
those  of  matter,  and  by  which  the  former  produce  voluntary 
muscular  contraction.  It  seems  difficult  indeed,  at  first  sight, 
to  assign  the  place  of  action  of  an  impalpable  agent,  or  the 
organs  where  itself  is  impressed  by  the  cerebro-spinal  apparatus 
or  the  secretion  of  its  tissue.  But  it  may  be  hoped  that  we  shall 
derive  great  assistance  in  our  researches  from  those  beautifiil 
analogies,  and  that  simplicity  of  design,  which  are  ever  found 
to  pervade  the  works  of  the  Almighty.  From  the  organised 
nature,  the  locality,  and  the  appurtenances  of  the  organs  of  im- 
pression of  matter,  which  are  known,  let  us  endeavour,  by  ana- 
logy, to  arrive  at  those  of  spirit,  which  are  unknown.  The  sym- 
pathetic system  of  nerves  is  the  simpler  of  the  two.  By  con- 
templating the  mode  in  which  this  system  is  instrumental  in  per- 
forming the  functions  of  nutrition  and  of  circulation  in  anence- 
phalous  fcEtuses,  we  may  possibly  arrive  at  some  general  posi- 
tion, which  may  unfold  to  us  the  secret  of  studying  the  mode  in 
which  the  phenomena  of  the  more  comphcated  cerebro-spinal 
system  are  effected.    Now,  the  mode  in  which  effects  are  ope- 
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rated  through  the  instrumentality  of  the  sympathetic  ganglions, 
is  this :  the  impression  is  carried  to  a  ganglion  by  one  set  of 
grey  filaments,  and  an  aura  is  returned  from  the  nervous  centre 
ty  another  set  of  white  medullary  filaments  to  the  organ,  from 
the  blo.)d  in  the  capiUaries  of  which  the  secreted  product  is  eli- 
minated. We  have  here,  therefore,  the  important  position  esta- 
blished, that  a  nervous  ganglion  is  essentially  instrumental  in 
the  function  of  an  organ,— that  to  a  nervous  centre  the  influence 
from  an  impression  must  pass,  and  that  from  thence  again  an 
aura  must  be  transmitted  to  the  organ  to  produce  its  functional 
eflfect.  This  position  may  be  applied  with  the  greatest  advan- 
tage in  the  induction  of  the  cerebro-spinal  phenomena.  These, 
in  the  same  manner  as  those  of  the  anencephalous  foetuses  or 
vegetables,  will  be  found  to  arise  from  impressions  carried  to 
ganglions,  and  an  aura  transmitted  from  thence  to  organs. 

9.  But  before  specially  entering  upon  the  induction  of  the 
cerebro-spinal  phenomena,  with  the  view  of  ascertaining  how 
and  where  the  impressions  subservient  to  the  production  of  these 
are  made,  and  how  they  are  effected,  it  may  greatly  contribute 
towards  a  luminous  view  of  the  cerebro-spinal  apparatus,  if 
some  great  and  fundamental  positions  be  primarily  laid  down, 
which  concern  all  these  impressions,  and  the  general  mode  in 
which,  through  the  instrumentality  of  the  cerebro-spinal  and 
sympathetic  ganglions,  they  give  rise  to  phenomena.    It  greats 
ly  facilitates  the  study  of  any  science,  to  have  the  propositions 
which  embody  its  principles  enunciated  before  they  are  proved. 
Even  when  purely  Baconian  induction  is  aimed  at,  this  method 
is  attended  with  signal  advantages.    The  laws  or  principles  of 
the  science  may  be  laid  down  in  a  series  of  distinct  and  success- 
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ive  propositions,  gradually  becoming  more  special  in  their  cha- 
racter, even  although  the  inductive  proof  of  them,  according  to 
the  Baconian  method  of  philosophising,  follow  after,  —  by  re- 
mounting from  the  proof  of  the  most  special,  up  to  that  of  the 
most  general  and  comprehensive  proposition.  Indeed,  it  amounts 
to  the  same  thing  in  the  end,  as  to  the  extent  of  the  truths  abso- 
lutely communicated,  whether  the  phenomena  be  first  stated, 
and  then  the  positions  conclusively  deduced  from  them,  or  these 
latter  be  stated  first,  and  then  demonstrated  as  truly  as  possible 
from  the  phenomena.  Only,  in  the  latter  way,  the  mind  is  not 
80  much  distracted,  by  the  multiplicity  of  details,  from  the  com- 
prehensive contemplation  of  the  relations  the  positions  have  to 
each  other.  The  Baconian  may  be  deemed  the  better — indeed 
the  only  method  for  discovering  the  principles  of  a  science,  but 
that  here  proposed  for  announcing  those  principles  must  be  pre- 
ferred. It  is  absurd,  of  course,  to  apply  the  epithets  analytical 
and  synthetical  respectively  to  the  former  and  the  latter  of  these 
methods.  These  terms  should  be  confined  to  the  solution  of 
geometrical  and  algebraical  problems,  by  a  process  bearing  no 
analogy  to  the  research  of  the  laws  of  natural  science.  I  shall, 
therefore,  in  laying  down  the  fundamental  and  comprehensive 
propositions  concerning  the  cerebro-spinal  apparatus,  adhere  to 
a  method  somewhat  novel,  reversing  the  order  of  Euclid,  and 
delivering  the  most  comprehensive  propositions  first,  instead  of 
last,  and  gradually  descending  to  the  more  simple,  —  throwing 
out  occasionally,  however,  illusti-ations  and  proofs  a.s  we  proceed. 
This  is  a  method  of  exhibiting  the  anatomy  and  physiologj-  of 
the  brain,  which  I  have  adopted  from  several  considerations: — 
partly  from  being  limited  as  to  space  in  publishing  the  discoveries 
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of  an  unknown  author ;  partly  from  the  great  seeming  complex- 
ity of  the  subject ;  and  partly  that  I  might  secure  to  myself  the 
discovery  of  the  various  scientific  positions  here  laid  dowij,— 
reserving  the  more  extended  illustration  and  proof  of  these  for 
another  larger  work. 

10.  The  first  grand  and  fundamental  position,  then,  as  to  the 
mode  in  which  the  cerebro-spinal  phenomena  are  effected  by  the 
impressions  of  spirit  and  of  matter,  is,  that  these  phenomena 
take  place  from  the  influence  arising  from  such  impressions  be- 
ing carried  to  two  pairs  of  symmetrically  situated  ganglions,  or 
primary  cerebro-spinal  nervous  centres,  and  the  influence  again 
transmitted  from  these  to  organs.    It  will  naturally  be  asked— 
"What  is  meant  by  a  cerebro-spinal  ganglion  ?  And,  as  a  satis- 
factory answer  to  this  question  is  absolutely  necessary  towards 
a  due  understanding  of  the  mode  in  which  the  cerebro-spinal 
phenomena  are  efiected,  it  will  be  proper,  before  proceeding  a 
step  farther,  to  afi"ord  as  clear,  and,  at  the  same  time,  as  sum- 
mary a  view  as  possible  of  the  nature  of  a  ganglion,  whether  of 
the  sympathetic  or  cerebro-spinal  system  of  nerves.    A  gang- 
lion, or  primary  nervous  centre,  then,  may  be  defined  to  be  a 
centre,  to  which  impressions  are  ultimately  carried  by  one  set 
of  filaments,  while  from  it,  again,  primarily  originate  those  fila- 
ment3,  along  which  the  nervous  aura  passes,  by  which,  either 
wholly  or  in  part,  the  functions  of  organs  are  carried  on.  This 
definition  applies  equally  to  both  systems  of  nerves,  the  cerebro- 
spinal as  well  as  the  sympathetic.    In  the  latter,  the  primary 
ganglions  are  very  numerous  ;  in  the  former  there  are  only  four 
—  two  symmetrically  situated  on  each  side  —  viz.  the  corpora 
olivaria  and  corpora  dcntata.    To  one  or  both  of  these  primary 
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ganglions  on  either  side,  is  carried  the  influence  or  aura  secreted 
on  every  impression  of  the  spirit  or  of  matter  upon  the  grey  tissue 
at  the  distal  extremities  of  a  certain  set  of  nervous  filaments  ; 
and  from  one  or  both  of  these  ganglions,  again,  those  filaments 
primarily  originate,  which,  hy  the  influence  they  conduct  from 
these  centres,  are  partly  instrumental  in  effecting  the  cerebro- 
spinal phenomena  in  the  several  organs.  These  corpora  are  as 
peculiar  in  their  appearance,  as  they  are  in  their  functions,  there 
being  no  other  organs  in  the  eerehro-spinal  system  to  which  they 
can  be  at  all  compared.  The  reader  will  see  an  account  of  them 
in  the  Anatomie  Descriptive  of  M.  Cloquet,  which  I  have  not 
space  here  to  quote.  These  two  pairs  of  symmetrically  situated 
ganglions  are  justly  entitled  to  the  name  of  primary  ganglions 
of  the  cerebro-spinal  system,  seeing  that  the  aura  generated  by 
the  impressions  of  spirit  and  of  matter  is  carried  no  further  than 
them,  and  that  it  is  from  them  also  that  those  filameiits  origi- 
nally arise,  along  which  an  aura  or  influence  is  conducted  to 
the  capillaries  of  organs  either  directly  or  through  sympathetic 
ganglions.  These  cerebro-spinal  ganglions  are  also  well  enti- 
tled to  the  designation  of  primary,  seeing  that  to  them  the  me- 
dullary filaments  converge,  which  convey  the  aura  or  nervous 
influence  from  the  grey  tissue  of  the  convolutions  of  the  brain 
and  of  the  laminse  of  the  cerebellum  ;  also  because,  when  isola- 
ted from  these  nervous  centres,  no  combination  or  plexus  of 
cerebro-spinal  filaments  can  perform  its  functions. 

11.  It  being  considered  as  established,  then,  till  proved  by 
special  induction,  that  the  two  corpora  olivaria,  and  the  two 
corpora  denfata,  are  the  primary  ganglions  of  the  cerebro-spinal 
systen;  of  nerves,  it  will  greatly  conduce  to  a  clear  and  precise 
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enunciation  of  the  general  positions  of  tliis  systeiu,  if  the  nervous 
filaments  which  carry  the  aura  or  influence  to  these  ganglions, 
as  well  as  those  which  convey  it  away  from  them,  receive  appro- 
priate designations.    With  this  view,  it  is  proposed  to  divide 
all  the  nervous  filaments  in  the  body  into  two  great  classes,  the 
sympathetic  and  the  cerebro-spinal.    Each  of  these  two  classes, 
again,  may  he  divided  into  two  orders.    Accordingly,  the  fila- 
ments which  carry  influence  to  the  ganglions,  whether  sympa- 
thetic or  cerebro-spinal,  may  be  called  versal  filaments,  while 
those  which  carry  influence  from  the  ganglions  may  be  called 
deal  filaments :  —  from  the  French  words  vers,  towards,  and  de, 
from.    Such  designations  are  short  and  elegant,  involving  no 
hypothesis,  but  only  expressing  a  fact  of  which  there  is  not  the 
smallest  doubt.    The  two  orders  of  sympathetic  filaments  may 
be  called  sympa-versal  and  sympa-deal,  by  way  of  distinguish- 
ing them  from  the  corresponding  orders  of  the  cerebro-spinal 
system,  which  may  be  called  cerebro-versal  and  eerebro-deal. 
Each  of  these  two  orders  of  the  cerebro-spinal  class,  again,  may 
be  divided  into  two  different  genera,  according  to  the  names  of 
the  primary  cerebro-spinal  ganglions  on  each  side-  with  which; 
they  are  connected.    Accordingly,  the  cerebro-versal  filaments 
may  be  divided  into  oli-versal  and  mori-versal ;  the  cerebro-diial 
filaments  into  oli-dtial  and  mori-deal,  as  they  respectively  con- 
duct influence  to  or  from  the  corpora  olivaria  and  corpora  den- 
tata — the  olivary  and  moriform  ganglions,  as  they  will  hence- 
forward be  called.   But  as,  in  the  sympathetic  system,  the  gang- 
lions cannot  be  distinguished  from  each  other  by  any  peculiarity 
in  their  functions,  and  since  they  are  very  numerous,  it  would  be 
exceedingly  cumbersome^  useless,  and  inconvenient  to  subdivide 
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the  two  orders  of  sympa-versal  and  sympa-deal  filaments  into  as 
many  different  genera  as  there  are  sympathetic  ganglions.  It  is 
evident,  also,  that  it  would  be  futile  to  subdivide  the  two  differ- 
ent genera  of  oli-versal  and  mori-versal  filaments  according  to 
the  variety  of  stimulants  physiologically  impressing  the  grey  tis- 
sue at  their  distal  extremities.  That  variety  is  so  great,  that 
the  terms  appropriate  to  it  would  too  much  cumber  the  nomen- 
clature of  the  nervous  system.  The  cerebro-versal  filaments, 
however,  may,  notwithstanding,  be  divided  into  anima-versal 
and  materia-versal ;  and  the  cerebro-deal  filaments  into  anima- 
deal  and  materia-deal,  respectively  as  they  convey  influence  ori- 
ginally generated  by  impressions  of  spirit  or  of  matter.  Again, 
with  respect  to  the  oli-deal  and  mori-deal  filaments,  they  need 
be  divided  into  species,  not  according  to  the  variety  of  functions 
of  the  organs,  in  the  capillaries  of  which  they  terminate,  but 
simply  into  cerebro-museular  and  cerebro-secretory,  according 
as  they  are  instrumental  in  eliminating  glandular  products  from 
the  blood,  or  in  contracting  muscular  fibres.  The  sympa-deal 
filaments  may,  in  like  manner,  be  divided  into  sympa-muscular 
and  sympa-secretory.  The  following  table  contains  a  synopsis 
of  this  classification  : — 

CLASSES.  ORDERS.  GENERA.  SPECIES. 

f  n     1.  1  S  Oli-versal. 

V  Cerebro-versal.  ^Mori-versal. 
Cerebro-  1 

spinal.  'S  S  Oli-deal.      S  Cerebro-mnscular. 

{  Cerebro-deal.  j  Mori-deal.  }  Cerebro-secretory. 

i  Sympa-versal. 
Sympa-  ) 

thetic.  ^  <  Svmpa-muscular. 

/  Sympa-deal.  ^  Sympa-secretory. 
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12.  Having  now  given  a  definition  of  the  cerebro-spinal  pri- 
marj'  ganglions,  and  a  classification  of  their  filaments,  we  shall 
be  able  more  precisely  to  lay  down  our  fundamental  and  A'ery 
comprehensive  propositions.  Some,  perhaps,  may  be  disposed  tof 
censure  the  introduction  of  so  many  new  terms  into  the  nomen- 
clature of  the  nervous  systems.  Upon  mature  reflection,  how- 
ever, they  will  discover  that  such  terms  are  absolutely  neces- 
sary in  explaining  the  mode  in  which  the  phenomena  of  these 
systems  are  produced  by  the  impressions  of  spirit  and  of  matter. 
If  it  were  not  invidious,  it  would  be  easy  to  adduce  many  expres- 
sions made  use  of  even  by  the  most  eminent  physiologists,  which, 
strictly  and  scientifically  speaking,  are  nothing  but  the  most 
arrant  nonsense,  for  want  of  a  proper  nomenclature. 

13.  In  laying  down  the  grand  and  fundamental  propositions 
of  the  cerebro-spinal  phenomena,  it  is  proposed  to  divide  these 
latter  into  those  of  consciousness  and  unconsciousness,  physiolo- 
gically speaking.  To  the  former  of  these  classes  belong  the 
phenomena  produced  by  the  impressions  of  spirit  and  of  matter, 
and  designated  of  perception,  thought,  and  voluntary  muscular 
contraction,  —  comprehending  smell,  sight,  hearing,  taste,  and 
touch ;  memory,  fancy,  loco-motion,  and  voice.  To  the  latter  of 
these  classes  belong  the  phenomena  of  assimilation,  nutrition, 
and  depuration.  But,  before  laying  down  the  propositions  which 
Concern  these  classes  in  particular,  it  may  not  be  improper  to 
oSer  some  very  general  observations,  as  to  the  modes  in  which 
the  phenomena  of  both  classes  are  operated  through  the  instru- 
mentality of  the  two  pairs  of  symmetrically  situated  ganglions 
above-mentioned,  —  also  to  notice  the  functions  peculiar  to  each 
symmetrical  pair,  as  well  as  those  which  are  common  to  both. 
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14.  The  whole  cerebro-spinal  apparatus,  throughout  all  its 
ramifications,  may  be  regarded  as  one  organized  body,  made  up 
of  two  different  tissues  ;  the  one  grey,  for  secreting  a  nervoufj 
aura  or  influence  from  the  blood  ;  the  other  white,  medullary, 
and  filamentous,  for  conducting  that  same  aura  from  one  part  of 
the  apparatus  to  another.*  All  the  grey  tissue  which  covers  the 
convolutions  of  the  cerebrum  and  the  laminse  of  the  cerebellum, 
as  well  as  the  influence  which  that  tissue  secretes,  being  subser- 
vient to  the  functions  in  general,  respectively  of  the  olivarj'  and 
moriform  ganglions,  may  properly  be  termed  unspecial.  The 
white  medullary  filament'!,  again,  which  conduct  the  unspecial 
influence  from  the  grey  tissue  of  the  convolutions  of  the  cere- 
brum and  of  the  laminee  of  the  cerebellum,  respectively  to  the 
olivary  and  moriform  ganglions,  may  be  called  unspecial  versal 
filaments  :  those  leading  from  the  grey  tissue  of  the  convolutions 
of  the  cerebrum  to  the  olivary  ganglions  being  called  unspecial 
oliversal  filaments  ;  those  from  the  grey  tissue  of  the  laminae  of 
the  cerebellum  to  the  moriform  ganglions,  unspecial  mori- versal 
filaments.  This  portion  of  the  grey  tissue  of  the  cerebro-spinal 
apparatus  is  distinguished  from  that  which  is  special,  in  physio- 
logically receiving  no  impressions  either  from  spirit  or  from 
matter,  but  only  from  the  blood.  The  unspecial  versal  fila- 
ments, which  talce  their  origin  in  this  grey  tissue,  are  simply 
■conductors  of  its  glandular  secretion  away  to  its  destination. 
They  uniformly,  one  and  all,  convey  the  secreted  aura  from  the 
glandular  organization  in  question,  but  carry  no  influence  to- 
wards it.    Their  physiology  must  be  analogically  inducted  from 


*  Anat.  Descript.  par  I.  Hippol.  Cloquet,  Paris  1816,  p.  543. 
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the  law  of  the  conduits  of  glands,  according  to  which  the  secre- 
ted product  is  conducted  away  from  the  glandular  tissue.  All 
that  grey  tissue  in  the  cerebro-spinal  apparatus,  again,  which, 
physiologically,  is  destined  to  receive  impressions  from  spirit, 
and  from  matter  that  either  is  or  ought  to  be  foreign  to  the  red 
blood  of  man,  considered  simply  as  a  fluid  for  nourishing  the 
body,  may,  on  the  contrary,  be  called  special,  — the  influence 
secreted  from  the  blood  in  its  capillaries  being  subservient  to 
particular  or  special  functions  of  the  olivary  and  moriform  gang- 
lions.   Such  is  the  grey  tissue  destined  to  receive  the  material 
impressions  subservient  to  perceptive  consciousness  of  smell,  of 
sight,  of  hearing,  of  taste,  and  of  touch,  respectively  belonging 
to  the  Schneiderian  membranes,  the  retina,  the  auditory  nerves 
in  the  labyrinths  of  the  ears,  the  mucous  membrane  of  the  tongue, 
and  the  skin  of  the  whole  body.    Such,  also,  is  the  grey  tissue 
of  the  corpora  striata  and  optic  thalami,  destined  to  receive  the 
selective  impressions  of  the  spirit  subservient  to  the  production 
of  the  phenomena  of  fancy  and  memory,  and  also  to  the  volun- 
tary contraction  of  muscles  of  standing,  of  loco-motion,  and  of 
voice.   Such,  also,  is  the  grey  tissue  destined  to  receive  the  ma- 
terial impression.s  which  are  subservient  to  assimilation,  nutri- 
tion, and  depuration,  respectively  belonging  to  the  vralls  of  the 
capillaries  of  the  w^hole  alimentary  canal  from  the  lips  to  the 
anus  ;  to  the  walls  of  the  capillaries  of  the  puknonary  artery  ; 
to  the  walls  of  the  capillaries  of  the  salivary  glands,  and  liver, 
and  pancreatic  glands,  and  kidneys,  &c. ;  and  to  the  walls  of  the 
whole  of  the  rest  of  the  capillary  system  of  the  aorta. 

15.  It  is  not  meant  to  be  contended,  however,  that  this  spe- 
cial portion  of  grey  tissue  of  the  cerebro-spinal  apparatus,  which 
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is  destined  to  receive  impressions  from  spirit  and  from  matter, 
does  not  constantly  secrete  an  influence  which  is  generally  sub- 
servient in  promoting  the  functional  powers  of  the  ganglions  to 
which  it  is  transmitted.  The  contrary,  indeed,  is  a  great  and 
important  truth.  This  special  portion  of  grey  tissue,  both  when 
physiologically  impressed,  and  when  unimpressed,  is  constantly 
■secreting  a  nervous  aura,  which  promotes  the  functional  powers 
of  the  ganglions  to  which  it  is  sent.  In  fact,  the  functional 
powers  of  the  cerebro-spinal  ganglions  are  greatly  dependent,  as 
to  their  physiological  or  pathological  conditions,  on  the  normal 
or  abnormal  secretion  of  the  grey  tissue  of  the  cerebro-spinal 
apparatus,  whether  special  or  unspecial ;  of  which  there  will  be 
many  examples  furnished  in  this  little  work.  The  truth  of  the 
position  here  stated  is  beautifully  illustrated  by  the  familiar  in- 
stance of  a  full  inspiration  being  taken,  and  the  air  being  retain- 
ed in  the  lungs,  when  a  considerable  voluntary  muscular  eflbrt  is 
about  to  be  made  ;  the  volume  of  the  chest  is  thereby  enlarged, 
a  greater  quantity  of  the  venous  blood  in  the  capillaries  of  the 
pulmonary  artery  is  admitted  into  contact  with  the  grey  nervous 
tissue  expanded  on  the  walls  of  these  vessels ;  and  thus  a  greater 
quantity  of  nervous  influence  is  transmitted  to  the  primary  cere- 
bro-spinal ganglions.  Upon  this  principle  also,  in  a  great  mea- 
sure, depends  the  facility  experienced  by  several  individuals  in 
lifting  up  another  in  the  recumbent  posture,  provided  that  at  the 
moment  of  efibrt  all  simultaneously  take  a  full  inspiration.  Tt 
may  also  be  observed,  that  the  functions  of  the  cerebro-spinal 
primary  ganglions  as  to  perceptive  consciousness,  are  consider- 
ably augmented  by  a  short  suspension  of  the  respiration  after  a 
full  inspiration.    Hence  ardent  studj',  which  requires  long-con- 


CEREBRO-SriNAL  PHENOMENA. 


29 


tinued  attention  to  material  or  spiritual  impressions,  is  so  inju- 
rious to  the  health,  especially  of  the  lungs. 

16.  By  the  universally  diminished  secretion  of  the  grey  tissue, 
both  special  and  unspecial,  the  functional  powers  of  the  cerebro- 
spinal ganglions  are  greatly  impaired.  Of  this  we  have  a  re- 
markably fine  illustration  in  the  common  continued  fever  of  this 
country  ;  where  a  poisonous  miasm,  circulating  in  the  blood, 
impedes  the  electro-chemical  processes  in  the  capillaries  of  the 
whole  body.  Hence  loco-motion,  which  requires  a  considerable 
expenditure  of  nervous  aura,  is,  in  this  disease,  almost  entirely 
abolished. 

17.  Such  nervous  aura  is  eliminated  from  the  blood  in  the 
capillaries  of  the  grey  tissue,  by  means  of  filaments  forming  a 
nervous  plexus  around  its  arteries,  and  continuously  extended 
upon  iis  capillaries  and  veins.  These  arterial  plexuses  are  com- 
posed of  filaments,  sometimes  entirely  derived  from  the  sympa- 
thetic ganglions.  Such  is  the  case,  for  example,  with  the  ner- 
vous plexuses  of  the  internal  carotid  and  vertebral  arteries, 
whose  capillaries  nourish  the  cerebrum  and  cerebellum,  organs 
shut  in,  in  a  great  measure,  from  the  vicissitudes  of  the  external 
atmosphere,  and  a  great  variety  of  other  pathological  impressions. 
The  plexus  of  the  internal  carotid  artery,  and  its  branches  and 
capillaries  and  veins,  is  formed  of  filaments  entirely  arising  from 
the  superior  sympathetic  cervical  ganglion  ;  *  that  of  the  verte- 
bral artery  and  its  ramifications,  is  formed  of  filaments  entirely 
derived  from  the  inferior  cervical  ganglion,  t  It  must  not  be 
imagined,  however,  that  the  circulatory  and  secretory  functions 
of  the  capillaries  of  the  cerebrum  and  cerebellum  are  entirely 


*  I.  H.  Cloquet  Anat.  Dcscrip.  p.  688. 
t  Ibid.  p.  695. 
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independent  of  the  influence  from  the  cerebro-spinal  primary 
ganglions  themselves.  By  medullary  diial  cords,  the  superior  and 
inferior  cervical  sympathetic  ganglions  receive  nervous  aura, 
both  of  a  physiological  and  a  pathological  character,  not  only 
from  the  primary  cerebro-spinal  ganglions,  hut  ako  from  their 
own  congeners  of  the  sympathetic  system.  On  account  of  such 
communication,  the  secretive  function  of  the  grey  tissue  of  the 
cerebrum  and  cerebellum  may  be  physiologically  augmented,  or 
pathologically  augmented,  diminished,  or  abolished,  respective- 
ly, by  physiological  and  pathological  impressions  upon  the  distal 
extremities  of  the  versal  filaments  of  either  the  cerebro-spinal 
or  sympathetic  ganglions.  This  is  an  important  position  in  phy- 
siology, in  pathology,  and  in  therapeutics,  eminently  deserving 
of  the  attention  of  every  scientific  physician.  To  such  nervous 
endowment  of  their  arteries  it  is  owing  that  the  cerebrum  and 
cerebellum  are  so  entirely  unimpressible  as  to  consciousness  of 
pain  from  mechanical  irritation,  that  they  can  be  slashed  and 
pricked  and  torn  without  any  such  efiect.  When  the  conjunctiva 
has  been  isolated  from  the  ganglion  of  Gasser  and  its  fasciculi, 
its  unimpressibility  as  to  pain  is  the  same  as  that  of  the  cere- 
brum and  cerebellum  ;  for  that  mucous  membrane  is  nourished 
by  the  ophthalmic  artery,  whose  nervous  plexus  is  a  continuation 
of  that  of  the  internal  carotid.  This  was  well  illustrated  in  M. 
Serres's  patient,  whose  right  ganglion  of  Gasser,  and  the  fasci- 
culi proceeding  from  it,  were  found  after  death  to  be  completely 
disorganized.  Though  the  cheek  retained  its  impressibilitj-  as  to 
touch,  the  conjunctiva  gave  no  token  of  the  contact  of  a  probe 
which  was  drawn  across  it.  • 


*  Ediub.  Med.  and  Surg.  Journ.  vol.  v.  p.  460. 
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18.  The  plexus  of  the  external  carotid  artcy,  however,  is 
of  a  different  character.  This  artery  is  ramified  upon  organs 
not  protected  from  the  vicissitudes  of  the  atmosphere,  or  other 
pathological  impressions.  Hence  its  plexus  is  composed,  not 
only  of  filaments  from  the  superior  cervical  ganglion,  but  also  of 
cerebro-spinal  filaments,  which  pass,  independently  and  freely  of 
that  ganglion,  from  the  glossopharyngeal  and  pneamo-gastric 
nerves,  and  the  portio  dura  of  the  seventh  pair.*  The  grey  ner- 
vous tissue  supplied  by  this  artery  and  its  various  ramifications, 
is,  therefore,  under  a  predicament  different  from  that  of  the 
cerebrum  and  cerebellum,  as  to  impressibility  to  pain  when  me- 
chanically irritated.  Accordingly  we  are  told,  that,  while  the 
conjunctiva  in  M.  Seires's  patient  was  not  impressible  as  to 
touch,  the  cheek  was  still  so,  even  isolated  as  it  was,  in  that 
case,  from  the  ganglion  of  Gasser. 

19.  The  great  importance  of  the  nervous  plexuses  of  the  ar- 
teries and  capillaries  and  veins  in  the  secretion  of  the  grey  tissue 
of  the  cerebro-spinal  apparatus,  has  not  met  with  the  attention 
it  merits.  It  appears,  from  the  experiments  of  M.  Brachet,  that 
the  integrity  of  the  superior  cervical  ganglions  is  absolutely 
essential  to  the  functions  of  the  brain.  "  I  sacrificed  several 
dogs,"  says  this  ingenious  physiologist,  "  to  accomplish  at  once 
the  removal  of  the  two  superior  cervical  ganglions.  Either  this 
removal  was  only  partial ;  or  the  animals  perished  of  hemorr- 
hage at  the  very  moment  of  the  operation ;  or  they  sunk  too 
soon  for  the  results  to  be  of  any  utility.  By  perseverance,  how- 
ever, I  found  the  two  ganglions,  and  removed  them,  almost 


*  I.  H.  Cloquet  Anat.  Descrip.  p.  693. 
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without  any  immediate  accidents,  in  a  dog  which  survived  five 
days.  From  the  moment  of  the  experiment  he  was  agitated 
and  restless  ;  he  always  sought  to  be  alone,  and  was  no  longer 
sensible  of  caresses.  His  eyes  lost  their  lustre  ;  then  they  be- 
came red ;  and  the  conjunctiva  swollen.  The  dog  was  in  an 
uninterrupted  sleep  ;  at  last  coma  took  place,  and  he  sunk.  His 
eyes  were  red  and  swollen,  as  in  the  other  cases ;  the  brain  was 
injected  as  I  have  rarely  observed  it ;  the  pia  mater  and  the 
arachnoid  were  truly  gorged  with  blood  upon  the  anterior  and 
middle  lobes."  •  The  same  ingenious  experimenter,  on  introdu- 
cing a  tube  within  the  renal  artery,  and  then  dividing  this  vessel, 
and  tying  each  cut  end  of  it  upon  the  tube,  (thus  isolating  the 
capillaries  of  the  kidney  from  the  nervous  centres,  whose  fila- 
ments are  extended  in  a  plexus  upon  their  walls,  and  at  the  same 
time  allowing  the  transmission  of  arterial  blood  to  the  gland,) 
found  that  only  blood  descended  to  the  bladder,  t  Though  the 
former  experiment  of  M.  Brachet  is  incomplete,  inasmuch  as,  to 
have  r;ompletely  isolated  the  arteries  of  the  encephalon  within 
the  cranium  from  the  nervous  centres,  he  should  have  also  des- 
troyed the  inferior  cervical  ganglions  which  supply,  with  their 
filaments,  the  vertebral  arteries ;  yet  there  are  ample  grounds 
to  conclude,  that  the  secretory  function  of  every  gland  is  essen- 
tially dependent  upon  the  nervous  plexuses  which  surround  its 
arteries. 

20.  Of  the  great  importance  of  the  nervous  system  of  the 


*  Recherches  Experiraentalcs  sur  les  Fonctions  du  Systcme 
Nerveux  Ganglionaire,  par  I.  L.  Brachet.    Paris,  1830.   P.  394 
+  Ibid.  p.  279. 
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blood-vessels,  even  the  most  modern  physiologists  and  patholo- 
gists se:m  not  alwaj-s  to  be  fully  avirare,  although  this  system 
forms  the  proper  subject  of  several  treatises.  The  ingenious 
Bichat,  whose  too  early  loss  medicine  has  yet  to  deplore,  seems 
to  have  been  ftdly  aware  of  the  consequence  of  this  system  in  the 
functions  of  animal  life.  "  I  cannot  too  aften  repeat  it,"  says 
he ;  "  the  constant  connexion  of  arteries  with  the  nervous  system 
of  the  ganglions  merits  the  attention  of  physiologists,  because  it 
is  too  general  not  to  be  dependent  on  some  great  purpose  in  the 
functions  of  the  economy,  although  that  purpose  be  unknown." 
Again,  when  spealdng  of  the  structure,  properties,  &c.,  of  the 
nervous  system  of  organic  life :  "  We  may  be  permitted  to  ob- 
serve, in  finishing  this  system,"  says  he,  "  that  there  is  none  of 
them  which  more  deserves  the  attention  of  physiologists.' '  When 
we  find  well-informed  pathologists  unable  to  explain  morbid 
phenomena  arising  from  the  nervous  system  of  the  aorta,  and 
its  branches,  and  capillaries,  and  veins,  it  is  full  time  to  vindi- 
cate the  cause  of  minute  anatomy,  and  its  great  importance  in 
the  science  of  disease.  Some  modern  experimenters*  upon  poi- 
sons seem  to  regard,  as  a  discovery  arising  from  their  observa- 
tion, the  fact,  that  the  influence  of  a  poisonous  drug,  confined 
within  a  blood-vessel,  is  momentarily  transmitted  along  its  walls. 
Such  a  result  might  have  been  anticipated  from  anatomical  facts 
in  elementary  books  in  the  hands  of  every  body.  Is  not  the  aor- 
tic plexus,  composed  of  filaments  from  the  sympathetic  lumbar 


*  Dr  Addison  and  Mr  Morgan  on  the  operation  of  poisonous 
agents  on  the  living  body,  quoted  by  Dr  Christison  in  liis  Treatise 
on  Poisons,  Edin.  1832,  p.  13. 
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ganglions,  extended  along  both  common  iliac  arteries,  and  all 
their  branches,  and  capillaries,  and  veins  ?•  Are  there  not  versal 
filaments  which  carry  influence  to  these  sympathetic  centres,  as 
well  as  diial  filaments  which  carry  back  influence  from  the  same :' 
Are  there  not  medullary  conductors  between  these  lumbar  gang- 
lions and  their  adjoining  congeners,  as  well  as  between  these 
latter  and  the  next,  and  so  on  ? — Along  the  walls  of  vein,  capil- 
lary, artery,  in  succession,  like  the  electric  fluid,  must  the  impres- 
sion or  influence  of  the  poisonous  drug  enclosed  in  the  vein  fly 
by  the  sympa-versal  filaments  to  the  sympathetic  lumbar  gang- 
lions: —  from  these  nervous  centres  again  to  be  sent  in  two  op- 
posite directions  :  —  along  the  remaining  ganglions  of  the  sj'm- 
pathetic  system,  and  their  deal  filaments  distributed  upon  the 
arteries ;  as  well  as  along  the  dt?al  filaments  of  the  aortic  plexus 
'itself.    Thus  the  muscular  fibres  of  the  whole  arterial  system 
are  almost  simultaneously  contracted ;  the  blood  is  extruded 
from  the  capillaries  of  the  immediately  vital  organs,  and  instant 
death  is  the  consequence,—  as  is  finely  exemplified  in  that  of  an 
animal  struck  with  a  dart  envenomed  with  the  woorara.  Thus 
also  does  a  portion  of  hydro-cyanic  acid,  confined  in  a  vein  by 
a  ligature  between  it  and  the  heart,  prove  instantly  destructive 
of  life.    So  far  is  the  vascular  system  from  being  separate  and 
distinct  from  the  nervous,  as  it  is  often  in,  medical  writings  said 
to  be,  that,  on  the  contrary,  the  sympa-versal  filaments,  termi- 
nating upon  the  inner  tunics  of  the  arteries  and  capillaries  and 
veins,  are  more  delicately  impressible  than  any  part  of  the  whole 
eerebro-spinal  apparatus.   They  are  alive  to  the  contact  of  sub- 
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Stances  in  nature,  of  which  our  perceptive  organs  cannot  distin- 
guish even  the  existence.  Witness  the  effect  of  marsh  miasma- 
la  circulating  in  the  blood,  and  causing  that  contraction  of  the 
muscular  fibres  of  the  arteries  and  capillaries  which  occasions 
the  cold  stage  of  intermittent  fever. 

21.  Some  authors,  even  of  comparatively  modern  date,  have 
doubted  the  existence  of  nervous  filaments  upon  the  arteries  of 
the  extremities.    "  Quamvis  in  physiologia  nulla  res  tam  certa 
est,"  says  Weber,  "  in  qua  non  aliquid  incerti  et  dubii  supersit, 
quod  apte  disputari  possit ;  certissime  tamen  id  negandum  esse 
arbitror,  a  nervo  sympathico,  pr^  ceeteris  nervis  vim  vasomm 
capiUarium  derivari  posse.   Nemo  enim  anatomicus  ramos  nervi 
sympathici  ad  arterias  extremitatum,  musculorum  alvi,  pectoris, 
et  dorsi,  persequi  potuit,  quse  a  nervis  spinalibus  nervos  accipiunt. 
Nihilo  minus  multum  nostra  interest,  scire,  num  vis  vasorum 
capiUarium  in  universum  a  nervis  derivanda  sit  nec  ne."  *  But 
though  it  ia  difficult,  with  the  scalpel  and  the  lens,  to  trace  the 
aortic  plexus  along  the  whole  course  of  the  arteries  of  the  abdo- 
minal extremities,  its  presence,  notwithstanding,  has  been  indu- 
bitably demonstrated  by  a  method  quite  as  convincing.  Sir 
Astley  Cooper,  in  his  excellent  Lectures  on  Surgery,  informs  us, 
that  when  the  aortic  plexus  was  comprehended  in  his  ligature 
round  the  aorta  of  a  dog,  its  hind.legs  were  completely  paralysed  : 
whereas  when  the  artery  was  tied  and  that  plexus  left  out,  the 
animal  ran  about  as  before. f    The  nervous  system  of  the  arte- 
ries of  a  muscle  are  as  essential  to  its  contraction  as  the  volun- 


*  Anatomia  Coinparata  Nervi  Syrapathici.  Lipsix,  1817.  V-  li^i^- 
I  i.anccl,  vol.  ii.  p.  47. 
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tary  motor  deal  filaments  which  conduct  the  Influence  to  it  from 
the  brain.    Nature  sometimes  offers  ua  an  experiment  of  her 
own,  which  is  almost  as  corroborative  of  the  truth  of  this  position 
as  the  experiment  of  the  above  distinguished  surgeon.    "  The 
ossification  or  the  obliteration  of  arterial  trunks,"  says  Dr  Mar- 
tinet, "  sometimes  leads  on  to  a  palsy  more  or  less  complete, 
the  true  nature  of  which  remains  unknown,  or  may  be  even  attri- 
buted to  some  disease  of  the  encephalon  ;  but  it  must  be  allow- 
ed, however,  that  sufficient  means  of  distinction  exist  in  the  gra- 
dual manner  in  which  the  palsy  is  established  in  these  cases,  as 
well  as  in  the  suppression  of  the  arterial  pulsations  in  the  affect- 
«d  limb.    If  to  these  characters,  quite  distinctive  in  themselves, 
the  want  of  concomitant  cerebral  symptoms  be  added,  no  sort  of 
mistake  can  happen."  • 

22.  It  is  to  be  regretted  that  Sir  Astley  Cooper,  in  his  detail 
of  the  above  most  important  experiment,  has  not  informed  us 
whether  the  abdominal  extremities  of  the  dog  were  palsied  as  to 
touch  also.  It  is  probable,  however,  that  this  might  not  be  the 
case.  It  must  be  considered  that  the  muscles  are  organs  physio- 
logically shut  in  from  the  vicissitudes  of  the  atmosphere,  and 
impressions  from  any  thing  but  the  blood,  and  the  nervous  aura 
arriving  by  the  voluntary  motor  diial  filaments  ;  and,  therefore, 
that  organic  nervous  filaments  proceeding  from  the  sympathetic 
ganglions  alone  may  be  sufficient  for  their  arteries.  But  the  skin 
of  the  lower  limbs  being  liable  to  tHe  vicissitudes  of  the  atmo- 
J3phere  and  many  pathological  impressions,  its  arterial  plexuses, 
in  addition  to  the  sympathetic  filaments,  may  receive,  near  their 
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terminations,  a  number  of  cerebro-spinal  filaments  independently 
and  freely  of  the  sympathetic  ganglions  ;  and  thus  may  be  in  the 
same  predicament  as  the  plexus  of  the  external  carotid  artery 
which  supplies  the  skin  of  the  face.  Therefore,  supposing  such 
to  be  the  case,  if  the  aortic  plexus  were  destroyed,  the  slcin  of 
the  abdominal  extremities  might  possibly  retain  its  impressibility 
as  to  touch. 

23.  The  tonic  or  constant  contraction  of  muscles  very  much 
depends  upon  the  nature  of  the  nervous  plexuses  of  their  arteries. 
The  voluntary  muscles  of  the  abdominal  extremities,  for  exam- 
ple, the  nervous  plexuses  of  whose  arteries  and  capillaries  are 
entirely  composed  of  filaments  from  the  sympathetic  ganglions, 
are  subject  to  almost  complete  relaxation  when  not  impressed  by 
nervous  influence  from  the  brain ;  whereas  the  sphincter  muscles 
of  the  mouth  and  anus,  whose  arterial  plexuses  are  composed, 
partly  of  filaments  from  the  sympathetic  ganglions,  and  partly 
of  cerebro-spinal  filaments  passing  freely  of  these  centres,  are 
never  relaxed,  except  on  certain  occasions  when  their  contrac- 
tions are  overcome  by  those  of  other  muscles. 

24.  The  unspecial  nervous  influence  secreted  in  the  grey  tissue 
of  the  cerebral  convolutions,  is  subservient  in  general  to  the 
functions  of  the  olivary  ganglions.  Some  of  these  functions  are 
peculiar  to  these  ganglions ;  others,  common  to  them  and  the 
moriform  ganglions.  The  olivary  ganglions,  for  example,  are 
the  ultimate  organs  in  the  cerebro-spinal  apparatus,  to  which 
the  influence  subservient  to  perceptive  consciousness  is  carried, 
before  it  can  take  effect.  Accordingly  M.  Flourens  informs  us, 
that  when  he  removed  the  cerebellum  in  pigeons,  these  animab, 
still  in  possession  of  their  perceptive  faculties,  could  spontane- 
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ously  renew  their  struggles  even  though  unable  to  walk.  "  At 
last,  when  the  whole  eerehellum  is  removed,  it  cannot  support 
itself  even  with  the  aid  of  its  wings  and  tail ;  it  makes  violent 
efforts  to  rise,  but  only  rolls  up  and  down  ;  then,  fatigiaed  with 
.struggling,  it  remains  for  a  few  seconds  at  rest  upon  its  back 
or  belly,  and  then  again  commences  its  vain  struggles  to  rise  or 
walk.  Yet  all  the  while  its  sight  and  hearing  are  perfect, — the 
slightest  noise,  threat,  or  other  stimulus,  at  once  renews  its  con- 
tortions." •  "  Sensibility,  whose  seat  some  authors  have  placed 
in  the  cerebellum,  did  not  appear  to  be  specially  injured,"  says 
Professor  Andral,  "  in  cases  of  hemorrhage  of  that  organ."  t 
There  is  an  instance,  of  a  very  instructive  nature,  of  the  isola- 
tion of  the  cerebro-spinal  apparatus  from  the  moriform  ganglions, 
furnished  to  us  by  M.  A.  L.  J.  Bayle,  in  the  April  No.  of  the 
Revue  Medicale  for  1824 — being  a  case  of  apoplexy  of  the  cere- 
bellum, where  the  clot  extended  to  both  its  hemispheres.  The 
patient  here  could  smell,  and  see,  and  hear,  and  taste,  and  touch  ; 
remember,  and  fancy ;  and,  although  his  powers  of  thought  were 
enfeebled,  yet  they  were  sane  in  effect.  It  is  worthy  of  obser- 
vation, that  the  individual  in  this  ca^e  lived  nearly  the  time 
that  some  animals  do  after  the  division  of  their  ])neumo-gastric 
nerves; — ho  survived  the  sanguineous  effusion  only  five  days. 
We  have  also  a  very  instructive  case  of  what  may  be  considered 
an  isolation  of  the  same  sort,  quoted  by  Dr  Andral  from  M.  Lal- 
lemand,  wherein  the  individual  retained  all  his  senses,  notwith- 
standing the  cerebellum  was  entirely  transformed  into  a  sac  full 


*  Edin.  Med.  .Tournal,  vol.  xxi.  \\  151. 
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of  pus.*  Professor  Andral,  indeed,  mentions  a  case  of  Dr  Gall's, 
w  here  the  t^vo  lobes  of  the  cerebellum  were  in  a  state  of  suppu- 
ration, and  where  there  was  blindness  ;  but  here  the  pons  Varolii 
was  remarkably  in  a  state  of  atrophy,  and  of  a  yellow  colour,  f 
Upon  the  whole,  then,  it  may  be  concluded  that  the  moriform 
ganglions  are  not  directly  essential  to  the  functions  of  perceptive 
consciousness. 

25.  With  regard  to  the  instrumentality  of  the  moriform  gang- 
lions in  -voluntary  muscular  contraction,  though  it  certainly  ap- 
pears, from  some  observations  of  the  learned  Professor  Andral, 
that  hemorrhage  into  one  lobe  of  the  cerebellum  causes  hemiple- 
gia of  the  opposite  side,  yet  in  the  case  of  M.  Bayk  just  men- 
tioned, and  also  in  that  of  M.  Lallemand,  notwithstanding  the 
destruction  of  the  cerebellum,  the  voluntary  muscular  contrac- 
tions could  be  effected.    In  the  case  of  M.  Bayle,  the  patient 
could  put  out  her  tongue  on  the  slightest  intimation,  and  could 
give  her  arm  to  be  felt  for  the  pulse.    In  the  case  of  M.  Lalle- 
mand, the  individual  still  continued  to  walk  about ;  only  he  stag- 
gered, and  often  fell  forward,  showing  the  great  influence  of  the 
cerebellum  in  maintaining  the  tonic  contraction  of  the  muscles 
which  bend  back  the  head  and  spine,  and  extend  the  lower  ex- 
tremities—that is,  of  the  protective  muscles,  as  will  afterwards 
be  shewn.    Such  a  case  as  this  may  be  considered  as  a  more 
perfect  isolation  of  the  cerebro-spinal  apparatus  from  the  mori- 
form ganglions,  than  most  cases  of  hemorrhage  of  the  cerebel- 
lum.   The  effused  blood  increasing  the  volume  of  the  organ  ire 
which  it  is  shed,  like  a  foreign  mass  superadded,  may  cause  a 
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pressure  upon  the  contiguoufl  parts,  thus  complicating  and  mul- 
tiplying the  pathological  consequences,  beyond  what  are  proper 
to  the  isolation  desired.  Upon  the  whole,  then,  it  may  be  con- 
cluded, that  the  moriform  ganglions  are  not  the  primary  cerebro- 
spinal nervous  centres,  to  which  the  influence  arising  from  select- 
ive impressions  of  the  spirit  is  carried  to  produce  muscular  con- 
tractions. The  justice  of  this  conclusion  is  also  corroborated  by 
the  artificial  isolations  of  M,  Flourens.  When  the  whole  of  the 
cerebellum  was  removed  in  his  pigeons,  they  could  sjiontaneously 
renew  their  struggles,  either  with  or  without  disturbance.  This 
experimental  physiologist  has  attributed  to  the  moriform  gang- 
lions, and  the  unspecial  apparatus  belonging  to  them,  the  instru- 
mentality of  regulating  the  muscular  contractions  for  standing 
and  loco-motion  ;  *  but  in  this  conclusion  he  seems  to  be  mista- 
ken ;  as  we  find  that  M.  Lallemand's  patient  could  both  stand 
and  walk,  notwithstanding  these  ganglions  were  completely  des- 
troyed ;  and  M.  Bayle's  patient  could  move  his  hand  to  an  object. 
It  is  by  the  impressions  of  the  spirit,  determined  by  its  conscious- 
ness of  the  strains  of  the  body  upon  certain  muscles,  that  the 
erect  position  is  maintained  in  standing  and  walking. 

26.  Now  it  is  because  the  olivary  ganglions  are  properly  the 
organs  of  perceptive  consciousness  in  the  cerebro-spinal  appara- 
tus, and  the  primary  ganglions,  to  which  the  nervous  aura  is  sent 
which  is  subservient  to  the  voluntary  contraction  of  muscles,  that 
the  grey  unspecial  tissue  with  which  they  are  furnished  is  com- 
paratively so  very  extensive,  and  that  we  find  it  so  much  aug- 
mented by  the  convoluted  disposition  in  man  and  the  higher  or- 
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ders  of  animals  in  proportion  to  their  intellectual  powers.  Per- 
ceptive consciousness,  and  the  contraction  of  the  larger  muscles 
employed  in  loco-motion  and  voice,  are  functions  which  require 
a  vast  expenditure  of  nervous  aura,  and  it  is  therefore  requisite 
that  the  nervous  ganglions  appropriated  to  them  should  be 
endowed  with  such  an  extensive  grey  tissue  in  their  unspecial 
apparatuses. 

27,  But  perceptive  consciousness  of  the  impressions  of  matter 
and  of  spirit,  giving  rise  to  smell,  sight,  hearing,  taste,  and 
touch,  and  memory  and  fancy,  and  volition  of  the  contraction  of 
the  larger  muscles,  are  not  the  only  functions  of  the  olivary 
ganglions.    There  are  two  other  orders  of  functions,  in  which 
these  nervous  centres  are  jointly  instrumental  alongst  with  the 
moriform  ganglions.    These  two  orders  of  functions  are,  first, 
the  contraction  of  the  larger  muscles  from  the  impressions  of 
matter  ;  secondly,  the  contraction  of  the  muscular  fibres  of  the 
heart,  of  the  arteries,  and  of  the  capillaries,  and  Ihe  elimination 
of  the  glandular  products  from  the  blood  in  the  latter  vessels. 
The  unspecial  as  well  as  special  influence,  subservient  to  each  of 
these  orders  of  functions,  is  transmitted  equally  to  both  the  mo- 
riform and  olivary  ganglions  on  the  same  side ;  and,  consequent- 
ly, each  of  these  nervous  centres  has  a  part  in  these  two  orders 
of  functions.   But  should  the  moriform  ganglions  be  removed  by 
disease  from  the  cerebro-spinal  apparatus,  the  olivary  ganglions 
may,  perhaps,  in  part,  for  a  time  supply  their  place.   This  would 
appear  to  have  been  the  case  in  the  patients  of  MM.  Bayle  and 
Lallemand  above-mentioned,  where,  by  hemorrhage  and  suppu- 
ration, the  functions  of  the  moriform  ganglions  must  have  been 
destroyed.    If  it  were  asked,  by  what  characteristic  these  two- 
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orders  of  functions,  in  which  the  moriform  and  olivary  ganglion.? 
are  jointly  instrumental,  are  distinguished  ;  it  may  be  said  that 
these  two  orders  of  functions  are  eminently  protective  of  the 
organs  of  impression,  by  shutting  them  in,  or  removing  them  to  a 
distance,  from  nox?ious  bodies  by  the  contraction  of  muscles ;  and 
protective  of  the  tissue  of  these  organs,  by  preserving  the  con- 
tractile tone  of  the  muscular  fibres  of  the  arteries,  and  the  circu- 
latory powers  of  those  of  the  capillaries,,  thereby  preventing,  the 
supervention  of  inflammation  froro  the  contact  «f  noxious-  sub- 
stances, and-  by  washing  away  such  substances  by  the  increased 
secretion  of  protective  glands.  These  two  orders  of  fonctions 
may  also  be  said  to  be  protective,  as-being  instrumental  in  assi- 
milation, nutrition,  and  depuration  ;  and  also  by  contributing  to 
the  tonic  or  constant  contraction  of  the  sphincter  muscles  of  the 
mouth,  the  anus,  and  the  neck  of  the  bladder,  by  sending  their 
filaments  to  the  nervous  plexuses  of  the  arteries  of  those  (wgans 
independently  and  freely  of  the  sympathetic  ganglions,  as  was 
shown  in  the  case  of  the  external-  carotid  artery, 

28.  Accordingly  it  would  appear,  then,  that  the  functions  of 
the  olivary  ganglions  may  be  divided  into  four  different  orders* 
First,  those  of  perceptive  consciousness  y  secondly,  those  of  the 
voluntary  contract)  "^ns  of  muscles, — ^which  two  are  more  peculiar 
to  these  ganglions  j  thirdly,  those  of  the  involuntary  contraction 
of  the  larger  protective  muscles  from  impressions  of  matter ; 
and,  fourthly,  those  of  the  organic  order,  —  which  two  are  conj- 
mon  to  the  olivary  and  moriform  ganglions,  and  are  called  pro- 
.tective.  The  functions  of  the  moriform  ganglions,  however,,  are 
enlj^more  properly  of  two  orders,  both  protective — viz.  those  just 
mentioned,  in  which  they  are  jointly  instrumental  with  the  oli- 
vary ganglions. 
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laN  THE  UNSPECIAL  VERSAL  APPARATUS  OF  THE  OLIVAR.Y 
AND  MORIFORM  GAUeLIONS, 

29.  It  nmst,  therefore,  he  distinctly  understood,  that  the  un- 
special  influence  secreted  in  the  capillaries  of  the  grey  tissue  of 
the  cerebral  convolutions,  is  subservient  to  four  dififerent  orders 
of  functions  of  the  olivary  ganglions,  to  which  that  tissue  pro- 
perly appertains.   There  must,  consequently,  be  as  many  differ- 
ent orders  of  filaments,  to  conduct  such  unspecial  influence,  when 
■secreted,  away  from  the  same  tissue  to  these  ganglions.    It  is 
now  proposed,  then,  to  trace  out  the  courses  of  these  four  orders 
-of  filaments.  Bat,  before  doing  this,  it  must  be  had  in  view  that 
the  special  versal  portions  of  the  apparatuses  of  smell  and  sight, 
•as  well  as  those  of  fancy,  memory,  and  voluntary  muscular  con- 
traction, have,  'properly  speaking,  nothing  more  to  do  with  the 
unspecial  versal  apparatuses  of  the  olivary  ganglions,  than  the 
•special  versal  portions  of  the  apparatuses  of  hearing,  of  taste, 
•and  of  touch.    Let  the  unspecial  versal  apparatuses  of  the  oli- 
vary ganglions,  then,  be  studied  in  their  simplicity.    Let  them 
be  divested  of  the  olfactory  and  optic  nerves,  as  well  as  of  the 
•grey  tissue  of  the  corpora  striata  and  optic  thalami,  and  the  me- 
■dullary  filaments  which  lead  from  that  tissue  to  the  olivary  gang- 
lions.   The  two  former  cling  to  the  brain,  merely  for  the  sake 
■of  being  ultimately  distributed  upon  the  upper  part  of  the  face,; 
the  two  latter,  to  enjoy  exemption  from  pressure  by  being  encle- 
-sed  in  the  cavity  of  the  cranium.    The  adherence  of  neither  tlie 
-former  nor  the  latter  to  the  brain  is  necessary  to  the  perform- 
ance of  their  functions. 
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30.  "  Each  convolution,"  according  to  Drs  Gall  and  Spurz- 
heim,  the  ingenious  anatomists  of  the  encephalon,  "  is  a  kind  of 
small  purse  or  canal,  closed  externally  by  a  double  layer  of 
cineritious  and  medullary  matter,  and  on  the  side  of  the  ventri- 
cle by  the  converging  medullary  fibres."*  Notwithstanding  of 
this,  however,  it  is  probable  that  the  unspecial  influence,  secre- 
ted in  every  point,  on  each  side  of  the  surface  of  a  cerebral  con- 
volution, is  conducted  to  the  bottom  of  that  convolution,  and 
passes,  by  means  of  an  anastomosis  of  the  medullary  filaments 
there,  into  every  one  of  the  four  dififerent  orders  of  filaments. 
What  M.  Cloquet  has  observed  of  the  medullary  tissue  at  the 
bottom  of  the  superior  convolutions,  applies  equally  to  all  those 
,  of  the  brain  ;  at  the  same  time  considering  his  diverging  fibres 
.  to  be  truly  converging.  "  At  the  bottom  of  the  superior  convo- 
lutions," says  he,  "  the  converging  filaments  are  perceived  to 
,  constitute  a  sort  of  tissue  with  the  divergent,  to  unite  uuto  fila- 
ments stiU  larger,  and  to  cover  the  roof  of  the  lateral  ventricles. 
It  is  from  this  tissue,  then,  of  anastomosis,  as  it  is  presumed  to 
be,  that  it  is  now  proposed  to  trace  the  course  of  the  unspecial 
influence  along  these  different  orders  of  filaments,  —  each  difler- 
ent  order  conducting  that  portion  of  influence  subservient  to  the 
order  of  functions  to  which  it  belongs.— May  not  the  grey  tissue 
of  one  side  of  a  cerebral  convolution  secrete  what  may  be  called 
a  positive  nervous  influence,  while  thatx)f  the  other  side  of  the 
same  convolution  secretes  a  negative  influence,  and  the  effect 
be  produced  by  the  anastomosis  of  the  respective  medullary  con- 


*  Report  on  Gall's  Anatomy  of  the  Brain,  by  Tenon,  Portal, 
Sabatier,  Piucl,  Cuvier.    Edin.  Med.  Jomn.  vol.  v. 
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ductors,  as  in  the  case  of  the  meeting  of  the  negative  and  posi- 
tive wires  of  a  galvanic  battery  ? 

31.  Three  of  these  four  orders  of  filaments  together  constitute 
the  great  re-entrant  system  of  the  ingenious  Dr  Gall.  These 
three  orders  of  filaments  conduct  from  the  grey  tissue  on  every 
part  of  the  convoluted  surface  of  the  brain,  unspecial  influence 
subservient — 1st,  to  perceptive  consciousness;  2d,  to  the  con- 
traction of  the  larger  muscles  from  the  impressions  of  matter  ; 
3d,  to  the  contraction  of  the  muscles  of  the  heart,  arteries,  and 
capillaries.  But  as  the  unspecial  influence  subservient  to  the 
two  latter  orders  of  functions  may  be  said  to  be  protective,  so  the 
two  orders  of  filaments  which  conduct  it  may  pass  together  under 
the  same  designation.  Such  a  sameness  of  designation  may  be 
applied  to  them  with  the  greater  propriety,  as  their  course  and 
destination  are  precisely  the  same.  In  speaking  of  the  great 
re-entrant  system  of  Dr  Gall  for  the  future,  then,  it  will  be  con- 
venient to  describe  it  as  composed  only  of  two  different  orders 
of  filaments  —  the  unspecial  perceptive  oli-versal  filaments,  con- 
ducting unspecial  perceptive  influence  to  the  olivary  ganglions 
of  the  opposite  side,  to  be  subservient  to  them  in  their  functions 
of  perceptive  consciousness, — and  the  unspecial  protective  versal 
filaments,  conducting  unspecial  protective  influence  to  the  oliva- 
ry and  moriform  ganglions  of  the  same  side,  to  be  subservient 
to  them  in  their  joint  protective  functions. 

32.  Now  there  are  two  scientific  positions  concerning  the 
course  and  distribution  of  these  two  orders  of  unspecial  versal 
filaments,  which  explain  some  lineaments  in  the  anatomical 
features  of  the  great  re-entrant  system  in  question,  of  which  no 
explanation,  as  far  as  I  am  aware,. lias  ever  yet  been  aftered. 
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•AH  the  unspecial  influence  secreted  in  the  grey  tissue  of  the  con- 
volutions of  the  right  cerebral  hemisphere  suhservdent  to  percep- 
tive consciousness,  passes  to  the  left  olivary  ganglion.  All  the 
-unspecial  perceptive  oli-versal  filaments,  therefore,  which  con- 
duct that  influence  from  those  convolutions  to  that  ganglion,  make 
■their  transit  to  it  across  the  median  plane  of  the  cerebro-spinal 
apparatus.  On  the  contrary,  all  the  unspecial  influence  secreted 
in  the  grey  tissue  of  the  convolutions  of  the  right  cerebral  hemi- 
sphere, subservient  to  the  protective  fanctions  conjointly  of  the 
•olivary  and  moriform  ganglions,  passes  to  these  ganglions  on  the 
right  side.  The  unspecial  protective  versal  filaments,  therefore, 

which  couduct  that  influence  from  those  convolutions  to  these 
■ganglions,  do  not  cress  the  median  plane  of  the  cerebro-spinal 

apparatus. 

33.  It  is  very  remarkable,  that  the  same  positions  apply  res- 
-pectively  to  the  special  perceptive  and  special  protective  influ- 
-ences,  as  well  as  to  the  special  perceptive  oli-versal  and  special 
protective  versal  filaments  that  conduct  these  influences.  The 
perceptive  influence,  unspecial  as  well  as  special,  secreted  in  the 
.^rey  nervous  tissue  of  the  right  side  of  the  cerebro-spinal  appa- 
ratus, thus  .passes  to  the  left  olivary  ganglion  :  the  unspecial  as 
■well  as  special  protective  influence,  secreted  in  the  grey  nervoas 
Jtissue  of  the  right  side  of  the  cerebro-spinal  apparatus,  simultane- 
^ously  passes  to  the  right  olivary  and  moriform  ganglions.  Such 
positions,  however,  must  be  understood  as  applying  only  to  the 
^special  apparatuses  of  perceptive  consciousness,  which  are  sym- 
.metrically  divided  by  the  median  plane  of  the  cerebro-spinal 
.apparatus.  It  is  evident,  that,  by  such  an  arrangement,  the 
.-special  impression  gives  rise  to  a  secretion,  not  only  of  specia}, 
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hut  also  of  unspecial  influence.  The  influence  arising  from 
the  special  impression  passes  to  sympathetic  primary  ganglions, 
whose  filaments  are  distributed  upon  the  arteries  of  the  unspeeial 
grey  tissue.  The  impression  of  the  light  upon  the  right  retina, 
for  example,  being  conveyed  to  the  right  superior  cervical  gang- 
lion, gives  rise  to  an  increased  secretion  in  all  the  grey  nervous 
tissue  supplied  by  the  arteries  and  capillaries  branching  o£F  from 
the  internal  carotid  artery,  the  filaments  of  whose  nerTous- plex- 
uses are  entirely  derived  from  that  sympathetic  nervous  centre. 

34.  I  should  next  proceed  to  trace  the  tw^o  orders  of  filaments 
forming  the  great  re-entrant  system  ;  but,  before  doing  so,  a 
most  important  observation  upon  the  general  anatomj"-  of  this 
system  presents  itself.  This  great  system  may  be  divided  int& 
three  minor  systems,  entirely  independent  of  one  another,  in  as 
much  as  each  iiirnishes  the  medium  of  transition  of  the  tvyo  orders 
of  unspecial  versal  filaments,  of  vrhich  it  is  composed^  to  their 
respective  destinations.  These  minor  systems  are— 1st,  that  of 
the  anterior  commissure  of  the  brain,  with  the  converging  fila- 
ments from  the  anterior  inferior  convolutions  of  the  brain  which 
contribute  to  form  it ;  2d,  that  of  the  fornix,  with  its  cornua  am- 
monis,  posterior  pillars,  body,  and  anterior  pillars  ;  3d,  that  of 
the  corpus  callosum,  with  its  transverse  filaments,  septum  luci- 
dum  and  anterior  pillars,  combined  with  those  of  the  fornix. 
Such  independence  in  these  three  minor  systems  of  the  great  re- 
entrant system,  at  least  as  regards  the  second  and  third,  has  not 
escaped  the  notice  of  the  learned  Professor  Tiedemann.  "  Nor 
have  anatomists,"  says  he,  "  been  fully  acquainted  with  the 
structure  and  manner  of  formation  of  the  septum  lucidum.  They 
have,  in  general,  considered  the  two  plates  of  this  septum,  as. 
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parts  descending  from  the  inferior  surface  of  the  corpus  calloyum 
to  the  superior  surface  of  the  fornix.  This  idea  is  evidently 
erroneous,  for  the  two  plates  rise  from  the  anterior  pillars  of  the 
fornix,  and  proceed  upwards  to  gain  the  inferior  surface  of  the 
corpus  callosum,  with  which  they  unite.  This  is  evidently  proved 
by  the  direction  and  radiation  of  the  medullary  fibres,  which 
always  proceed  from  the  pillars  towards  the  corpus  callosum, 
expanding  and  inclining  backwards."  '  Of  these  three  minor 
systems,  that  of  the  anterior  commissuie,  as  we  descend  in  the 
scale  of  animal  Ufe,  is  the  longest  persistent;  remaining  after 
those  of  the  fornix  and  corpus  callosum  have  vanished.  "  We 
find,"  says  Dr  Tiedemann,  "  neither  fornix  nor  septum  lucidum, 
properly  (so>  called,  in  fishes,  reptiles,  or  birds."  t 

35.  It  may  now  be  known,  then,  that  the  unspecial  perceptive 
oli-vprsal  filaments,  and  the  unspecial  protective  versal  fila- 
ments, conducting  unspecial  influence  from  the  convolutions  of 
the  right  cerebral  hemisphere,  accompany  each  other  from  the 
places  of  anastomosis  at  the  bottoms  of  these  convolutions,  to 
within  a  very  short  distance  of  the  median  plane  of  the  cerebro- 
spinal apparatus.  In  the  instance  of  the  minor  system  of  the 
corpus  callosum,  the  two  orders  of  unspecial  versal  filaments  in 
question  accompany  each  other  as  far  as  the  curvilinear  line  on 
the  right  side  of  the  median  line  of  that  corpus.  In  the  instance 
of  the  fornix,  another  portion  of  those  same  two  orders  of  unspe- 


*  The  Anatomy  of  the  Foetal  Brain,  by  Frederic  Tiedemann, 
translated  from  the  French  of  A.  J.  L.  Jourdan,  by  ^y.  Bennet, 
M.  D.  Edin.,  1826,  p.  276. 

t  Ibidem,  p.  272  :  see  also  p.  273, 
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cial  versal  filaments  accompany  each  other  as  far  as  its  right 
side.  In  the  case  of  the  anterior  commissure,  the  same  accom- 
paniment takes  place,  till  where  the  fasciculus  of  the  anterior 
commissure  lea\es  the  mass  of  the  right  hemisphere.  It  may 
here  he  observed,  that  the  most  beautiful  analogy  prevails  be- 
tween the  unspecial  and  special  versal  apparatuses  of  the  prima- 
ry cerebro-spinal  ganglions,  which  are  subservient  to  perceptive 
consciousness.  As  the  unspecial  perceptive  oli-versal  filaments 
accompany  the  unspecial  protective  versal  filaments,  for  a  cer- 
tain distance  from  the  unspecial  grey  tissue  of  the  cerebral 
convolutions  of  the  same  side  on  which  they  originate  ;  so  the 
special  perceptive  oli-versal  filaments  accompany  the  special 
protective  versal  filaments,  for  a  certain  distance,  greater  or  less' 
according  to  circumstances,  from  the  special  grey  tissue  in  which 
they  originate.  This  beautiful  analogy  assures  me  of  the  truth 
of  the  positions  which  it  embraces.  Its  simple  elegance  will 
not  be  fully  perceived  till  we  come  to  treat  of  the  special  versal 
apparatuses  of  perceptive  consciousness  in  their  order. 

36.  Having  now  traced  the  unspecial  perceptive  oli-versal, 
and  the  unspecial  protective  versal,  filaments  to  the  pr^imal 
points  of  their  lines  of  association,  it  next  remains  to  trace  them 
to  their  several  destinations  from  these  points.  In  the  case  of 
the  corpus  callosum,  the  unspecial  perceptive  oli-versal  filaments 
from  the  superior  and  anterior  convolutions  of  the  right  cere- 
bral hemisphere,  having  left  the  curvilinear  line  on  the  right  side 
of  the  median  line  of  that  corpus,  pass  to  this  latter  line,  which 
they  traveise,  and  so  gain  the  left  lamina  of  the  septum  luci- 
dum.  Down  this  septum,  converging,  they  reach  the  left  ante- 
rior pillar  of  the  fornix.    From  this,  again,  they  proceed  to 
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the  left  corpus  mammillare ;  from  the  left  corpus  mammillare 
they  pass  along  the  inner  edge  of  the  left  crus  cerebri,  through 
below  the  transverse  filaments  of  the  left  side  of  the  pons  Varo- 
lii, and  so  on  till  they  gain  the  left  olivary  ganglion.   In  the  in- 
stance of  the  fornix,  the  unspecial  perceptive  oli-versal  filament') 
from  the  posterior  and  inferior  convolutions  of  the  right  cere- 
bral hemisphere,  begin  to  leave  the  unspecial  protective  versal 
filaments,  even  before  the  right  join  the  left  posterior  pillar  of 
the  fornix.    Such  perceptive  oli-versal  filaments,  crossing  the 
median  plane  of  the  cerebro-spinal  apparatus,  as  it  may  be  said 
thus  prematurely,  constitute  the  right  half  of  those  filaments 
which  have  received  from  anatomists  the  name  of  the  lyre. 
This,  altogether,  is  formed,  in  this  way,  of  the  right  and  left  un- 
special perceptive  oli-versal  filaments  seeking,  respectively,  the 
left  and  right  anterior  pillars  of  the  fornix  along  its  left  and  right 
edges.    The  perceptive  oli-versal  filaments,  then,  proceeding 
from  the  right  cerebral  convolutions,  having  left  the  protective 
versal  filaments  at  the  right  side  of  the  fornix,  cross  the  median 
plane  of  this  body  to  gain  its  left  side  ;  along  which  they  proceed 
to  the  left  anterior  pillar  of  the  fornix.   Thus  the  unspecial  per- 
ceptive oli-versal  filaments,  conducting  influence  from  the  right 
cerebral  convolutions,  along  the  right  cornu  ammonis,  and  the 
right  posterior  pillar  of  the  fornix,  in  one  continued  medullary 
fasciculus,  pass  to  the  left  anterior  pillar  of  that  minor  re-entrant 
system.  Prom  thence,  again,  along  with  the  perceptive  oli-ver- 
sal filaments  of  the  minor  system  of  the  corpus  callosum  from  the 
right  hemisphere,  by  the  course  already  pointed  out,  they  gain 
the  left  olivary  ganglion.    Lastly,  in  the  case  of  the  minor  but 
independent  system  of  the  anterior  commissure,  the  unspecial 
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perceptive  oli-versal  filamente  conducting  unspecial  influence 
"  from  the  anterior  convolutions  of  the  middle  lobes,  and  from 
some  of  those  near  the  fissure  of  Sylvius"*  of  the  right  hemi- 
sphere, leaving  the  protective  versal  filaments  at  the  place  be- 
fore-mentioned, vfhere  the  fasciculus  of  the  anterior  commissure 
is  disengaged  on  the  right  side  fi-om  the  encephalic  mass,  tra- 
verse the  median  plane  of  that  fasciculus,  and  so  gain  the  left  crus 
cerebri,  along  which,  in  company  with  the  unspecial  perceptive 
oli-versal  filaments  of  the  two  other  minor  re-entrant  systems 
already  described,  and  by  the  same  course,  they  gain  the  left 
olivary  ganglion.  In  this  manner,  then,  the  unspecial  percep- 
tive portions,  of  the  three  minor  divisions  of  the  great  re-entrant 
system,  which  conduct  unspecial  influence  from  the  grey  tissue 
of  the  convolutions  of  one  hemisphere,  convey  it  to  the  olivary 
ganglion  of  the  opposite  side,  to  be  unspecially  subservient  to  it 
in  its  functions  of  perceptive  consciousness. 

37.  In  support  of  the  transition  of  the  perceptive  oli-versal 
filaments  from  the  curvilinear  line  on  the  right  side  of  the  medi- 
^  an  line  of  the  corpus  callosiim,  across  this  latter  line,  and  down 
the  left  lamina  of  the  septum  lucidum,  I  have  to  adduce  the  au- 
thority of  M.  Laurencet,  from  a  memoir  by  him,  in  the  Nov.  No. 
of  the  Revtce  Medicale  for  1824,  upon  a  new  method  of  exposing 
the  anatomy  of  the  brain.  "With  the  views  of  this  ingenious  au- 
thor on  the  brain,  I  have  at  present  nothing  to  do.  Only  it  is 
necessary  here  to  state,  that  the  laminae  of  the  septum  lucidum 
are  what  he  means  by  the  internal  membranes.  "  The  two  in- 
ternal membranes,"  says  he,  *'  rise  vertically,  and  place  them- 


*  Ticdemann,  loco  cit.,  p.  222. 
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selves  back  to  back,  to  form  the  double  transparent  septum  whicn 
fixes  itself  to  the  corpus  callosum  ;  so  that  the  fibref  of  the  right 
lamina  are  connected  with  those  of  the  corpus  callosum  belong- 
ing to  the  left  hemisphere  ;  and  vice  versa,  those  of  the  left  la- 
mina with  the  fibres  of  the  corpus  callosum  which  proceed  from 
the  right  hemisphere."  Describing  the  corpus  callosum — "  Along 
the  middle  of  its  surface,"  says  Winslow,  "  there  is  a  kind  of 
raphe,  formed  by  a  particular  intertexture  of  fibres  which  cross 
each  other  ;  for  though  these  fibres  appear  to  be  transverse,  yet 
they  are  really  a  little  oblique,  and  those  that  come  from  the 
right  side,  intersect  those  that  come  from  the  left.  This  raphe 
is  made  more  perceivable  by  two  small  medullary  cords  which 
accompany  it  on  each  side,  and  adhere  closely  to  the  transverse 
fibres."  As  for  the  connexion  of  the  left  anterior  pillar  of  the 
fornix  with  the  left  corpus  mammillare,  it  is  so  commonly  known 
as  not  to  require  any  proof.  But  though  it  may  not  be  so  com- 
monly known,  yet  it  is  no  less  certain,  that  a  fasciculus  of  me- 
dullary filaments  passes  from  the  surface  of  the  left  corpus  mam- 
millare to  the  left  olivary  ganglion,  along  the  inner  edge  of  the 
left  crus  cerebri,  through  below  the  transverse  filaments  of  the 
left  side  of  the  pons  Varolii.  "  The  mammillary  eminences," 
says  Dr  John  Gordon,  "  are  formed  of  greyish  brown  matter, 
surrounded  completely  by  a  layer,  about  a  twentieth  of  an  inch 
thick,  of  orange-white  matter.  It  is  to  this  white  layer,  that 
the  prolongations  from  the  anterior  pillars  of  the  fornix  already 
described,  are  attached.  It  sends  oflf  also  from  its  upper  sur- 
face, a  cord  about  a  sixth  of  an  inch  in  diameter,  which  runs 
upwards  and  outwards  into  the  thalamus  opticus  for  the  length 
of  half  an  inch,  describing  first  a  curve  forwards  and  then  back- 
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wardf,  aud  gradually  tapering  to  a  point.  The  outer  stratum 
of  the  eminences  is  continued  behind,  into  the  white  matter  of 
the  peduncles  of  the  brain  proper."  *  Now,  that  there  really  is 
also  a  connexion  between  the  medullary  fasciculus,  passing  along 
the  inner  edge  of  the  left  crus  cerebri,  through  below  the  trans- 
verse filaments  of  the  left  side  of  the  pons  Varolii,  close  to  the 
median  septum  of  this— and  the  left  olivary  ganglion,  we  may 
gather  from  the  description  of  the  medulla  oblongata  by  the  same 
excellently  precise  writer.  "  The  top  of  the  cord,"  says  the  too 
early  lost  Dr  John  Gordon,  "  contains,  on  each  side,  between 
the  median  plane,  and  the  oblong  and  oval  eminences,  a  sub- 
stance exactly  similar  to  the  corpus  dentatum  in  the  cerebellum, 
and  to  which  the  same  name  may  be  applied.  It  is  oval-shaped 
and  flattened.  Its  long  diameter  lies  upwards  and  downward.s ; 
and  its  flattened  surfaces  are  turned,  one  forwards  and  inwards, 
the  other  backwards  and  outwards.  It  is  about  five-eighths  of 
an  inch  long,  a  quarter  of  an  inch  broad,  and  a  sixth  of  an  inch 
in  thickness.  Its  outer  half  occupies  the  whole  length  of  the  oval 
eminence  ;  and  its  capsule  is  separated  from  the  surface  of  this 
eminence  only  by  a  stratum  of  orange-white  matter,  about  a 
twentieth  of  an  inch  thick.  Its  inner  border  reaches  to  within 
a  fifteenth  part  of  an  inch  of  the  median  plane.  Its  capsule 
consists  of  the  same  brown  matter  as  that  of  the  corpus  dentatum 
in  the  cerebellum  ;  but  its  indentations  are  finer.  This  capsule 
is  generally  quite  complete  along  the  outer  half  of  the  body  ;  but 
towards  the  inner  border  I  have  always  found  several  small  de- 


*  A  System  of  Human  Anatomy,  by  John  Gordon,  M.D.  Edin. 
vol  i.  p.  131 :  see  also  p.  129. 
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ficiencies  in  it."  *  I  propose  to  contend,  then,  that  in  the  places 
where  such  deficiencies  occur  in  its  capsule,  the  versal  filaments 
enter  the  left  olivary  ganglion.  Such  Is  precisely  the  case  with 
the  corpora  dentata,  or  inoriform  ganglions,  as,  for  the  sake  of 
momenclature,  we  have  called  them.  Describing  the  corpus 
dentatum— "  On  the  fore  part  where  it  rests,  as  it  were,  on  the 
roof  of  the  central  fissure  of  the  cerehellum,"  says  Dr  Gordon, 
"  the  lower  part  of  its  capsule  seems  wanting  altogether ;  so 
that  at  this  point,  the  white  matter  forming  its  nucleus,  is  con- 
nected directly  with  the  white  matter  belonging  to  the  pillar  of 
the  Vieussenian  valve  on  the  same  side."t 

38.  It  is  interesting  to  contemplate  the  morbid  states,  as  to 
quantity  and  quality,  of  the  unspecial  influence  subservient  to  the 
perceptive  functions  of  the  olivary  ganglions.  The  secretion  of 
this  influence  in  the  capillaries  of  the  grey  tissue  of  the  cerebral 
convolutions  may  be  temporarily  diminished,  like  that  of  any 
other  glandular  product.  Such  a  state  may  arise,  either  from  a 
deficient  quantity  of  blood  in  these  capillaries,  or  a  morbid  state 
of  the  superior  cervical  ganglion,  whose  filaments  supply  the 
nervous  plexus  of  the  internal  carotid  artery  ;  or  from  a  total 
aboUtion  of  the  functional  power  of  that  glandular  tissue  from 
inflammation,  as  in  the  latter  stage  of  meningitis.  Accordingly 
Dr  Martinet  informs  us,  in  conformity  to  the  general  position 
(33)  of  the  unspecial  and  special  influence  passing  to  the  opposite 
olivary  ganglion,  that,  in  encephalitis,  "  the  sensibility  of  the 
affected  "  side  is  "  totally  lost."  J    The  unspecial  is  essentially 


*  Dr  Gordon,  loco  ciU,  p.  184.  t  IWdem,  p.  144, 

}  Manual  of  Pathology,  by  L.  Martinet,  D.M.P.,  translated 
Jones  Quain.   I^ndon,  1829,  p.  133. 
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necessary  to  the  efifect  of  the  special  influence.  When  the  for- 
mer is  abolished,  the  latter  can  no  longer  give  rise  to  perceptive 
consciousness.  In  fact,  as  will  be  afterwards  shewn,  the  special 
perceptive  versal  filaments  must  combine  with  the  unspecial 
perceptive  versal  filaments  before  these  reach  their  respective 
olivary  ganglions. 

39.  But  the  unspecial  influence,  subservient  to  the  olivary 
ganglions  in  their  functions  of  perceptive  consciousness,  after 
having  been  physiologically  secreted,  may  be  impeded  in  its  pro- 
gress to  its  ultimate  destination.  This  may  happen  from  press- 
ure upon,  or  destruction  or  inflammation  of,  the  unspecial  per- 
ceptive medullary  tissue  in  some  part  or  other  between  the  cere- 
bral convolutions  and  the  olivary  ganglions.  The  consequence 
of  such  an  impediment  is  an  utter  abolition  of  all  perceptive 
consciousness,  whether  of  the  impressions  of  spirit  or  of  matter — 
a  state  of  the  most  perfect  coma  ;  wherein  the  individual  can 
neither  remember  nor  fancy, — nor  smell,  nor  see,  nor  hear,  nor 
taste,  nor  touch  ;  though,  immediately  before  the  supervention 
of  the  comatose  state,  he  could  voluntarily  contract  the  muscles 
of  his  limbs,  and  speak.  Such  a  pathological  state  is  found  to 
supervene,  even  on  the  destruction  of  two  out  of  three  of  the 
divisions  of  the  re-entrant  system  — viz.  those  of  the  corpus  cal- 
losum  and  fornix.  "  When  there  is  no  paralysis  or  muscular 
rigidity  at  either  side  of  the  body,"  says  Dr  Martinet,  "  and 
when  a  comatose  state  occurs,  and  goes  on  progressively  increa- 
sing, we  may  suspect  inflammation  of  the  corpus  callosum,  sep- 
tum lucidum,  or  fornix."*    The  same  author,  also,  in  the  Jan. 


*  Dr  Martinet's  Manual  of  Pathology,  p.  133. 
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No.  of  the  Revue  Medicale  for  1824,  gives  a  case,  where,  after 
death,  the  corpus  callosum  was  softened  to  the  consistence  of 
soft  cheese,  and  the  A'ault  with  three  pillars  was  reduced  to  a 
diffluent  pulp.  The  patient  at  last  sunk  in  a  state  of  the  most 
perfect  coma  ;  but  there  was  no  palsy  as  to  muscular  contrac- 
tion. The  individual,  as  long  as  he  was  conscious,  could  exe- 
cute voluntar}'  muscular  movements  of  all  his  limbs.  In  one 
day's  report  are  the  following  observations  :— "  The  14th,  intel- 
ligence perfect ;  no  disturbance  of  the  motor  system  of  the  limbs 
and  the  face  ;  sensibility  natural  in  all  parts  of  the  body  ;  only 
a  propensity  to  sleep  as  soon  as  he  is  no  longer  spoken  to,  and 
very  manifest  moral  lethargy."  There  is  an  instance  of  con- 
genital deprivation  of  the  corpus  callosum,  quoted  by  Dr  Tiede- 
mann  from  Rail,  attended  by  idiocy,  where  that  body  presented 
a  solution  of  continuity  in  the  whole  length  of  its  middle  line. 
The  power  of  contemplating  or  perceiving  fancied  or  remem- 
bered ideas,  depends  as  essentially  on  the  due  transmission  of  the 
unspecial  perceptive  nervous  influence  to  the  olivary  ganglions, 
as  upon  the  quantity  of  it  secreted  in  the  unspecial  grey  nervous 
tissue  on  the  surface  of  the  cerebral  convolutions.  A  portion  of 
that  influence  was  intercepted,  in  the  brain  of  the  poor  woman, 
to  its  proper  destination,  and  forced,  from  the  place  of  anasto- 
mosis at  the  bottom  of  the  convolutions,  into  a  difierent  course 
along  the  order  of  unspecial  oli-versal  motor  filaments,  which 
remain  the  last  in  order  to  be  described. 

40.  That  the  unspecial  influence  subservient  to  perceptive 
consciousness  passes  to  the  olivary  ganglions,  by  medullary  fila- 
ments, in  the  course  already  pointed  out,  along  the  inner  edges 
of  the  crura  cerebri,  receives  a  remarkable  confirmation  from 
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an  observation  of  MM.  Parent  du  Chatelet  and  Martinet,  in 
their  work  on  Arachnitis.  The.se  authors,  says  Professor  An- 
dral,  have  assigned  a  profoundly  comatose  state  as  a  symptom 
specially  characterising  meningitis  of  the  base  of  the  brain.* 
The  coma,  in  such  cases,  mu.st  arise  from  the  conducting  power 
of  the  unspecial  perceptive  oli-versal  fasciculi  at  the  inner  edges 
of  the  crura  cerebri  being  abolished  by  inflammation,  or  the 
pressure  arising  from  its  products. 

41.  Speaking  of  the  experiments  of  Rolando — "  He  imagines," 
says  M.  Flourens,  "  that  the  destruction  of  the  corpus  callosum 
was  sufficient,  as  Lapeyronie  thought,  to  destroy  the  senses  and 
intelligence."  Rolando  is  right ;  pathological  observations  are 
completely  on  his  side.  The  eflects  arising  from  the  depriva- 
tions by  disease  are  much  more  to  be  trusted,  in  inducting  the 
functions  of  organs,  than  those  arising  from  deprivations  by  the 
hands  of  man.  When  the  corpus  callosum,  septum  lucidum,  and 
fornix,  are  destructively  softened,  without  any  other  lesion  of  the 
brain,  no  further  pathological  condition  is  inflicted  to  complicate 
the  results.  Surely,  in  such  case,  the  functions  dependent  upon 
the  influence  which  the  filaments  of  that  disorganized  tissue  con- 
duct, must  be  abolished.  He  who  will  not  induct  from  these  iso- 
lations, so  neatly  executed  by  spontaneous  disorganization,  but 
rather  trust  to  his  own  slashing  experiments,  has  yet  to  learn  the 
art  of  physiological  logic. 

42.  It  is  only  unfortunate,  that  in  the  experiments  of  Rolando 
just  alluded  to,  and  in  those  of  natural  disease,  the  destruction 
of  the  great  re-entrant  system  was  not  complete.    From  even 


*  Andral,  loco  cit,  p.  64. 
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the  small  amount  of  unspecial  perceptive  influence,  conducted  to 
the  olivary  ganglions  by  the  unspecial  perceptive  oli-versal  fila- 
ments, forming  a  portion  of  the  converging  filaments,  v^hich  to- 
gether constitute  the  minor  system  of  the  anterior  commissure, 
the  individuals,  for  a  time,  occasionally  resumed  their  conscious- 
ness.   In  the  pathological  observations,  however,  the  unspecial 
perceptive  oli-versal  apparatuses  on  both  sides  were  partly  des- 
troyed.   But  if  we  conceive  the  unspecial  perceptive  oli-versal 
filaments,  carrying  unspecial  perceptive  influence  from  the  convo- 
lutions of  the  right  hemisphere  to  the  left  olivary  ganglion,  to  be 
cut,  previously  to  their  transit  across  the  median  plane  of  the 
cerebro-spinal  apparatus,  —  then  perceptive  consciousness,  from 
the  impression?  of  matter  upon  the  distal  organs  of  impression 
of  the  perceptive  apparatuses  on  the  right  side  of  that  median 
plane,  will  not  follow :  the  right  nostril,  the  right  retina,  and  so 
on,  will  be  unimpressible  as  to  smell,  sight,  &c.    On  the  other 
hand,  if  we  conceive  the  unspecial  perceptive  oli-versal  fascicu- 
lus, passing  along  the  inner  edge  of  the  left  cms  cerebri — a  con- 
tinuation of  the  unspecial  perceptive  oli-versal  filaments  above- 
mentioned — to  be  divided,  then  the  deprivation  of  function,  in  the 
distal  organs  of  impression  of  the  perceptive  apparatuses,  will  be 
still  on  the  right  side  of  the  median  plane  of  the  cerebro-spinal 
apparatus,  while  the  lesion  is  on  the  left.   This  is  a  prediction  of 
science  yet  to  be  fulfilled,  as  far  as  I  am  aware,  by  pathological 
experiments  executed  by  the  hand  of  man  or  by  disease.  Such 
inflictions,  however,  are  difficult  of  performance  by  art,— Nature 
has  guarded  the  organs  in  question  so  well.    I  have  said  patho- 
logical experiments— for  such  they  are,  as  M.  Bouillaud  has  very 
justly  observed.   "  But  if,  on  one  hand,"  .xays  this  distinguished 
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writer,  "  physiology  is  the  true  torch  of  pathology,  it  is  equally 
certain  that  pathology  is  an  inexhaustible  source  of  elucidation 
for  physiology.  It  leads  us  to  the  knowledge  of  the  functions  of 
organs  in  the  most  direct  manner  ;  and  let  it  be  observed,  that 
it  is  the  means  physiologists  make  use  of  to  discover  the  still 
unknown  functions  of  a  given  organ.  After  all,  are  not  experi- 
ments upon  animals  —  vivisections  —  it  may  be  said,  artificial 
diseases  ?  Is  not  experimental  physiology  a  sort  of  artificial 
pathology  ? 

43.  The  influence  secreted  in  the  grey  tissue  of  the  cerebral 
convolutions  has  all  along  been  called  unspecial ;  and,  let  phre- 
nologists say  what  they  will,  it  is  so.  This  appears  from  many 
observations.  We  all  have  heard  "  the  account  of  twenty-two 
French  soldiers,  whose  vertices,  with  more  or  less  of  the  brain, 
were  cut  off  by  sabre  strokes.  All  these  men  ultimately  died  ; 
but,  at  first,  had  not  a  single  bad  symptom,  and  performed  a 
journey  of  thirty  leagues  after  being  wounded,  and  one-half  of 
this  distance  on  foot."*  If  any  portion  of  the  grey  tissue  wer« 
subservient  to  particular  functions  of  perceptive  consciousness, 
certainly  some  of  these  functions  would  have  been  abolished  in 
those  cases  where  the  greatest  two  out  of  three  of  the  minor 
divisions  of  the  great  re-entrant  system  had  their  conductive 
function  abolished.  But  this  was  not  the  case  ;  the  functional 
powers  of  the  perceptive  apparatuses,  in  such  oases,  were  only 
generally  impaired.  The  results  of  the  cerebral  slicings  of  the 
lower  animals  also  corroborate  the  doctrine  of  the  unspeciality 


*  A  Dictionary  of  Practical  Surgery,  by  Samuel  Cooper,  Lon- 
don 182-2,  p.  573. 
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of  the  grey  nervous  tissue  of  the  cerebral  convolutions  as  regards 
perceptive  consciousness.  "  It  follows,  from  the  experiments  of 
M.  Fiourens,  that  in  the  gradual  lesions  of  the  cerebral  lobes, 
as  long  as  one  sensation  survived,  all  survived  ;  that  when  one 
was  lost,  all  were  lost ;  and,  cousequentlj-,  that  the  faculty  of 
perceiving  is  essentially  single."* 

44.  Having  now  traced  the  course  of  the  perceptive  portion 
of  the  great  re-entrant  system  of  unspecial  versal  medullary  fila- 
ments, from  the  points  where  it  left  the  protective  portion  of  the 
same,  it  now  remains  also  to  trace  out  this  latter.  First,  in  the 
case  of  the  minor  system  of  the  corpus  callosum  and  septum  lu- 
cidum,  with  its  anterior  pillars,  the  unspecial  protective  versal 
filaments,  proceeding  from  the  convolutions  of  the  right  cerebral 
hemisphere,  having  left  the  others  at  the  curvilinear  line  on  the 
right  of  the  median  line  of  that  corpus,  pass  obliquely  down- 
wards, to  join,  forming  with  it  an  acute  angle  opening  upwards, 
the  right  lamina  of  the  septum  lucidum  :  converging  down  which 
they  reach  the  right  anterior  pillar,  as  it  is  called,  of  the  fornix. 

45.  Let  a  plane,  passing  through  one  of  the  anterior  pillars  of 
the  minor  system  of  the  corpus  callo- 
sum, and  perpendicular  to  the  medi- 
an plane  of  the  cerebro-spinal  appa- 
ratus, cut  transversely  the  surface  of 
the  corpus  callosum  in  the  line  aeb, 
perpendicular  to  its  median  line ;  the 
curvilinear  line  on  the  right  of  that  line  at  E  ;  that  median  line 
itself  at  B  ;  and  the  two  laminse  of  the  septum  lucidum  in  the  lines 


*  Revue  Medicale,  Jan.  ISiW,  p.  175. 


CERBBRO-SriNAL  PHENOMENA. 


61 


BC  and  BD.  Then  it  is  evident  that  the  line  AE  may,  very  pro- 
perly, represent  the  fasciculus,  composed  of  an  unspecial  percep- 
tive oli-versal  filament,  and  of  an  unspecial  protective  versal 
filament,  conducting  influence  from  the  convolutions  of  the  right 
cerebral  hemisphere  in  the  direction  ae  ;  while  BC  and  bd  may 
represent  filaments,  which  converge  from  the  median  line  of  the 
corpus  callosum  to  the  anterior  pillars  at  C  and  D.  Now  at  E, 
the  unspecial  perceptive  oli-versal  filament,  leaving  the  unspecial 
protective  versal  filament,  with  which  it  had  been  associated 
from  the  tissue  of  anastomosis  at  the  bottom  of  the  convolutions 
of  the  right  hemisphere  to  the  point  E,  passes  to  the  median  line 
of  the  corpus  callosum  at  B.  From  this  point  it  passes  down  the 
opposite  or  left  lamina  of  the  septum  lucidum  bc,  to  gain  the 
opposite  or  left  anterior  pillar  of  the  fornix  at  c.  The  unspecial 
protective  versal  filament,  again,  from  the  point  E  passes  down- 
wards, to  join,  at  the  angle  efb,  it  is  presumed,  the  correspond- 
ing or  right  lamina  of  the  septum  lucidum  bd,  by  which  to  reach 
the  corresponding  or  right  anterior  pillar  of  the  fornix,  d  ;  or,  as 
it  may  more  properly  be  called,  the  right  anterior  pillar  of  the 
corpus  callosum  and  septum  lucidum.  —  The  diagram,  as  far  as 
regards  ae  and  eb  at  least,  is  nearly  double  of  the  natural  di- 
mensions ;  and  the  lines  of  section  bc,  bd,  of  the  laminse  of  the 
septum  lucidum,  are,  for  the  sake  of  distinctness,  drawn  much 
farther  apart  than  they  really  are.  According  to  Dr  John  Gor- 
don, eb  is  only  about  l-24th  of  an  inch. 

46.  Secondly,  in  the  case  of  the  fornix,  the  unspecial  protect- 
ive versal  filaments,  from  the  convolutions  of  the  right  cerebral 
hemisphere,  having  left  the  unspecial  perceptive  oli-versal  fila- 
ments at  the  right  side  of  the  fornix,  continue  on  that  side  till 
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thoy  reach  the  right  anterior  pillar  of  this  minor  system.  It 
is  evident,  then,  that  this  pillar  must  be  composed  of  unspecial 
perceptive  oli-versal  filaments  from  the  left  cerebral  convolu- 
tions, and  of  unspecial  protective  versal  filaments  from  the  right 
cerebral  convolutions.  The  former  of  these  two  sets  of  tilamenta 
have  already  been  traced  to  the  right  olivary  ganglion :  it  there- 
fore now  only  remains  to  trace  the  latter,  according  to  a  scien- 
tific position  already  laid  down  (32),  to  the  right  olivary  and 
moriform  ganglions. 

47.  In  this  diagram,  representing  the  system  of  the  fornix, 
AE  is  the  twofold  fasciculus,  composed  of  an  ^ 
unspecial  perceptive  oli-versal,  and  an  unspe-  \ 
cial  protective  versal  filament,  respectively 
conducting  unspecial  perceptive,  and  unspe-  \ 
cial  protective  influence,  in  the  direction  ae. 
The  fasciculus  AE  ia,  therefore,  very  properly 
representative  of  that  medullary  fasciculus 
-constituting  the  cornu-ammonis  and  corres- 
.j)onding  posterior  pillar  of  the  fornix  of  that 
.side,  as  far  as  till  the  point  where  that  pillar 
begins  to  send  off  the  medullary  filaments 
-constituting  the  lyre.  The  unspecial  perceptive  oli-versal  fila- 
ment, leaving  the  other  at  E,  reaches  and  traverses  the  median 
dotted  line,  to  gain  the  opposite  side  of  the  fornix  bc,  along 
-which  it  proceeds  to  the  opposite  anterior  pillar  of  the  fornix  at 
c.  The  unspecial  protective  versal  filament,  again,  leaving  the 
rother  at  E,  continues  on  the  same  side  of  the  fornix  ed,  and  so 
rgains  by  it  the  corresponding  anterior  pillar  of  that  minor  system 
.at  D.— The  anterior  pillars  of  the  fornix,  though  perfectly  distinct 
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from  each  other,  are  yet  in  nature  closely  approximate.  They 
are  drawn  widely  separate  in  this  diagram,  only  for  the  sake  of 
distinct  elucidation. 

48.  The  anterior  pillars  of  the  fornix,  as  they  are  called,  be- 
long equally  to  the  two  divisions  of  the  great  re-entrant  system 
called  the  corpus  callosum  and  its  septum  lucidum,  and  the  for- 
nix. Accordingly,  "  the  anterior  pillar,  being  double,"  says 
Winslow,  "  is  longer  than  either  of  the  posterior ;  and  the  marks 
of  this  duplicity  always  remain." 

49.  Thirdly,  in  the  case  of  the  minor  system  of  the  anterior 
commissure,  the  unspecial  protective  versal  filaments,  conduct-- 
ing  intiuence  from  the  anterior  inferior  convolutions  of  the  right 
hemisphere,  and  partly  forming  the  right  half  of  that  minor  sys- 
tem, having  left  the  unspecial  perceptive  oli-versal  filaments  of 
the  same  side  at  the  place  where  these  latter  leave  the  encepha- 
lic mass,  they  are  reflected  upwards  and  backwards  to  join  the 
unspecial  protective  versal  filaments  of  the  right  anterior  pillar 
of  the  fornix. 

50.  In  this  diagram,  representing  the  minor  system  of  the 
anterior  commissure,  ae  is  the  fasciculus, 
composed  of  an  unspecial  perceptive  oli-ver-  D 
sal  filament,  and  of  an  unspecial  protective 
versal  filament,  conducting  unspecial  influ-  -.^^ 


ence  in  the  direction  ae  from  the  anterior  in-  EiB 
ferior  convolutions  of  one  side  of  the  brain.  ' 
The  perceptive  oli-versal  filament  ebc,  leaving  the  other  at  E,, 
traverses  the  median  plane  through  the  anterior  commissure,  to  - 
gain  the  opposite  crus  cerebri  bc,  along  which,  by  way  of  the 
opposite  mammillary  body,  it  reaches  the  opposite  olivary  ganp^-- 
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lion.  The  protective  versal  filament  ED,  again,  leaving  the  other 
at  E,  is  reflected  somewhat  upwards  and  backwards  on  the  cor- 
responding crus,  to  join  with  the  protective  versal  filaments  of 
the  corresponding  anterior  pillar  of  the  fornix,  and  so  form  with 
it  the  entire  protective  versal  fasciculus  of  that  side. --The  line 
ED  is  here  drawn,  from  oversight,  more  than  four-fifths  longer 
than  it  should  be. 

51.  These  two  sets  of  unspeeial  protective  versal  filaments 
thus  constitute  the  entire  unspeeial  protective  versal  filaments  of 
the  three  minor  divisions  of  the  right  half  of  the  great  re-entrant 
system,  which  conducts  unspeeial  protective  influence  from  all 
the  convolutions  of  the  right  cerebral  hemisphere  to  the  right 
olivary  and  moriform  ganglions.  The  further  course  of  the  fila- 
ments of  this  entire  fasciculus  it  is  now  our  business  to  trace. 

52.  The  right  protective  versal  fasciculus,  thus  constituted, 
divaricates  into  two.    One  of  those,  almost  contiguous  to  and 
parallel  with  the  median  plane,  passes  between  this  and  the  right 
optic  thalamus,  to  gain  the  right  side  of  the  pineal  gland,  the 
secondary  ganglion  of  reinforcement  of  the  protective  influence 
for  the  grey  tissue  of  that  thalamus  as  an  organ  of  impression  of 
the  spirit.    From  the  right  side  of  that  secondary  ganglion,  a 
fasciculus  arises  again,  which  proceeds  to  the  proximal  extremity 
of  the  right  testis.    The  other  portion  of  the  entire  mispecial 
protective  versal  fasciculus,  trending  dextrad  of  the  median  plane, 
passes  circuitously  between  the  right  corpus  striatum  and  right 
optic  thalamus,  and  so  reaches  the  right  testis,  the  secondary 
ganglion  of  reinforcement  of  the  protective  influence  for  the  r.ght 
corpus  striatum  and  right  Schneiderian  membrane.  At  the  prox- 
imal side  of  the  right  testis,  the  two  fasciculi  that  had  separated 
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unite  into  one  :  which,  however,  immediately  resolves  itself  into 
two-one  passing  to  the  right  olivary  ganglion— the  other  to  the 
right  moriform  ganglion.  The  fasciculus  from  the  right  testis- 
to  the  right  olivary  ganglion  is  well  known  to  anatomists  as  the- 
olivary  fasciculus,  passing  from  the  right  side  of  the  corpora 
quadrigemina  to  the  right  olivary  body  ;  •  that  to  the  moriform. 
ganglion  is  the  right  pillar  of  the  Vieussenian  valve. 

63.  Authorities  are  not  wanting  in  confirmation  of  such  ana- 
tomy. The  author  does  not  profess  to  detail  his  own  anatomical 
observations  on  the  human  brain ;  his  object  is  only  to  reduce 
those  of  others  under  general  laws.  What  the  learned  Profess- 
or Alison  has  so  justly  observed  on  physiology,  in  the  title-page, 
holds  equally  true  of  anatomy. 

54.  M.  Laurencet,  speaking  of  the  anterior  pfflars  of  the  for- 
nix, in  the  memoir  already  alluded  to,  has  these  words.  "  These 
pillars,"  says  he,  "  divide  into  two  portions  ;  the  one,  inferior, 
descends,  covered  again  by  a  layer  of  grey  substance  of  the  optie 
thalamus  on  its  internal  side,  attaches  itself  to  the  mammary 
tubercle  The  superior  division  (of  the  anterior  pillar)  di- 
vides into  two  parts,  which  proceed  back  upon  the  optic  thala- 
mus, and  give  origin -viz.  the  internal  one  to  a  little  fasci- 
culus which  reaches  along  the  edge  of  the  ventricular  face  of 
the  optic  thalamus.   From  its  junction  with  the  opposite,  behind 
the  middle  ventricle,  the  posterior  commissure  of  this  latter  re- 
sults, upon  which  the  pineal  gland  is  implanted.    The  orifice  of 


*  Tiedemann,  lococit.,  pp.  180,  182.  In  line  12  of  p.  180,  for 
pyramidal,"  ,ead  oliyary. 
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the  aqueduct  of  Sylvius,  named  the  anus,  is  below.    In  roma 
mammalia,  the  anterior  pair  of  the  tuhercula  quadrigemina  also 
result  from  the  same  little  fasciculus.    The  other  external  part 
forms  the  tsnia  semicircularis,  which  passes  along  the  base  of 
the  corpus  striatum,  turns  externally  and  posteriorly  of  the  optic 
thalamus,  and  from  thence  proceeds  forward  again,  to  form, 
with  the  opposite,  the  posterior  pair  of  tuhercula  quadrigemina." 
It  will  be  perceived  that  there  is  sufficient  testimony  here  to  the 
facts  I  wish  to  establish.    Only  the  ingenious  writer  of  the  me- 
moir has  left  out  the  protective  portion  of  the  minor  system  of 
the  anterior  commissure.  — It  must  not  he  imagined  that  the 
unspecial  protective  versal  fasciculus,  passing,  between  the  right 
optic  thalamus  and  the  median  plane,  to  the  right  side  of  the 
pineal  gland,  goes  no  farther  proximad  than  this.    Speaking  of 
the  pineal  gland— "In  all  mammiferous  animals,"  says  Dr 
Tiedemann,  "  its  medullary  pedicles  arise  from  the  superior 
surface  of  the  optic  chambers,  and  even  a  little  from  the  nates." 
The  truth  is,  that  in  all  these  three  symmetrically  double  second- 
ary ganglions  of  reinforcement  of  the  protective  influence,  special 
as  well  as  unspecial— the  pineal  gland,  the  nates,  and  the  testes 
—the  protective  versal  filaments,  special  and  unspecial,  termi- 
nate in  the  soft  greyish  unfilamentous  tissue  which  covers  these 
bodies  ;  and  other  filaments  arise  afresh  from  the  same  tissue, 
to  pass  proximad  to  the  two  primary  ganglions  of  the  same  side. 
This  has  been  very  well  explained  by  Professor  Tiedemann,  in 
his  general  description  of  the  tuhercula  quadrigemina. 

65.  In  fig.  1  (on  next  page)— let  the  dotted  line  represent  the 
median  line  ;  let  p  be  the  point  of  divarication  of  the  entire  un- 
ipecial  protective  versal  fasciculus,  conducting  influence  from  all 
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the  convolutions  of  the  right  cere- 
bral hemisphere ;  let  G  be  the  right  — ^^j^ 
half  of  the  pineal  gland,  n  the  right    1  ^^^^^^rS&l^^rr^.M. 
half  of  the  nates,  t  the  right  half    ^  77 — "^""J~ ~ 
of  the  testes  ;  and  let  o  and  m  be  " 
the  right  oUvary  and  moriform  ganglions.  Then  the  curved  line 
PT  may  diagranunatically  represent  the  tsnia  semicircularis, 
while  the  line  pg  may  represent,  in  the  same  manner,  the  right 
pedicle  of  the  right  half  of  the  pineal  gland.    The  line  to  may 
also  represent  the  olivary  fasciculus  proceeding  from  the  right 
testis  to  the  right  olivary  ganglion  ;  while  tm  may  represent  the 
right  piUar  of  the  Vieussenian  valve,  proceeding  from  the  same 
testis  to  the  right  moriform  ganglion.-The  right  testis  is  here 
too  large.    It  should  be  rather  smaller  than  the  natis. 

56.  In  fig.  2-let  M  represent  the  left  corpus  mammillare,  to 
which  the  unspecial  perceptive  influence  is  conducted,  which  is 
generated  in  the  grey  tissue  of  all  the  convolutions  of  the  right 
cerebral  hemisphere ;  let  p,  v,  be  the  points  where  the  sinci- 
putal  and  sacral  boundary  lines  of  the  left  half  of  the  pons  Va- 
rolii meet  the  median  dotted  line  ;  and  let  o  be  the  left  olivary 
gangUon.  Then  mo  may  represent  the  left  unspecial  perceptive 
oliversal  fasciculus,  passing  from  the  left  corpus  mammillare, 
through  below  the  transverse  filaments  of  the  left  side  of  the  pons 
Varolii,  to  o,  the  left  olivary  ganglion. 

57.  The  pathological  observations  which  I  am  able  to  adduce 
m  support  of  the  above  views  are  not  so  numerous  as  could  be 
desired.  Happily,  however,  there  are  some  of  those  observa- 
tions, on  which  the  most  distinguished  writers  on  the  encephalon 
are  divided  in  opinion,  which,  while  they  corroborate  the  justice 
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of  these  views,  also  receive  from  them  a  very  jatitfactorj  ex- 
planation.   "  Morgagni,  all  the  authors  who  have  followed  him, 
and,  lastl}-.  Professor  Lallemand  of  Montpellier,  in  a  work 
full  of  talent,  and  supported  by  sound  observation,  say  that  con- 
vulsions exist  on  ike  side  opposite  to  the  palsy,  and  correspond- 
ing to  the  lesion  of  the  brain.    M.  Serres  does  not  join  in  that 
opinion,  which,  to  me  also,  appears  contrary  to  facts.    This  is 
to  say,  in  efifect,  that  the  action  of  the  brain  is,  and  is  not, 
.crossed— two  things  self-contradictory.   If  the  action  is  crossed, 
the  diseased  side  of  the  brain  can  act  only  upon  the  opposite  half 
of  the  body  ;  if  the  action  is  direct,  only  the  corresponding  side 
of  the  body  can  be  influenced.    In  both  cases  it  is  impossible  to 
attribute  to  the  same  cause,  two  orders  of  effects  so  different. 
There  is,  therefor*,  something  more :  as  a  double  palsy  indicates 
a  double  seat  of  lesion  ;  so  palsy  on  one  side,  and  convulsions  on 
the  other,  result  from  two  difierent  lesions."" 

58.  If  the  two  distinguished  pathologists  and  men  of  letters 
maintain,  that  in  the  irritation  of  a  portion  of  grey  tissue  on 
the  convolutions  of  one  hemisphere,  which  precedes  its  ramol- 
lissement,  and  the  resulting  palsy  of  the  opposite  side,  spas- 
modic muscular  contractions  cannot  take  place  on  both  sides ; 
then,  with  every  submission,  it  must  be  contended  that  well- 
known  pathological  observations  are  against  them.  These  are 
nufficiently  numerous  to  show,  that  such  contractions  are  pre- 
sent, not  only  on  the  same  side  as  the  irritation  in  question,  but 
also  on  that  where  jalsy  follows  after  ramollissement  is  accom- 
plished. 


«  M.  Laorampe  Louttau,  Revue  Medicftle,  Mar.  1824,  p. 
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59.  It  must  be  known,  that  one  tsrder  of  unspecial  versal  fila- 
ments, the  next  to  be  noticed,  conducts  unspecial  influence  from 
the  cerebral  convolutions  to  be  unspecially  subservient  to  the 
voluntary  contraction  of  muscles,  from  selective  impressions  of 
the  spirit  upon  the  grey  tissue  of  the  corpora  striata  and  optic 
thalarai.  Whenever  morbid  influence,  secreted  in  a  portion  of 
the  grey  nervous  tissue  on  the  convolutions  of  one  cerebral  he- 
misphere in  a  state  of  irritation,  is  conducted  by  this  order  of 
unspecial  versal  filaments,  the  spasmodic  muscular  contractions 
are  on  the  side  of  the  cerebro-spinal  apparatus  opposite  to  that  of 
the  pathological  tissue.*  But  it  has  been  seen  that  another  order 
of  unspecial  versal  filaments  conducts  unspecial  influence  from 
the  grey  tissue  of  the  cerebral  convolutions,  to  be  subservient  to 
the  contraction  of  certain  protective  muscles  from  the  impressions 
of  matter.  Whenever  morbid  influence,  secreted  in  a  portion  of 
the  grey  tissue  of  the  convolutions  of  one  cerebral  hemisphere  in 
a  state  of  irritation,  is  conducted  along  this  order  of  unspecial 
versal  filaments,  constituting  a  part  of  the  great  re-entrant  sys- 
tem of  Dr  Gall,  the  contractile  efiect  is  upon  different  sides, 
according  as  the  muscles. are  supplied  by  different  nerves.  In 
the  case  of  the  protective  muscles  of  the  retinae  and  tongue,  the 
irides  and  the  genio-glossi  muscles,  for  example,  supplied  by  the 
third  and  ninth  pairs  of  nerves,  the  spasmodic  muscular  contrac- 
tions are  on  the  side  opposite  to  the  lesion,  or  on  the  same  side 
as  the  consequent  paLsy.  But  in  the  cases  of  the  protective 
muscles  of  the  apparatus  of  touch,  supplied  by  the  deal  portions 


*  Andral,  loco  cit.,  pp.  20,  186.  Abercronibie,  Edin.  Medi- 
cal Journal,  vol.  iv.,  p.  512, 
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of  the  unganglionated  parts  of  the  fifth  pair,  and  the  deal  portion* 
of  the  portio  dura  of  the  seventh  pair,  and  their  congeners  which 
arise  from  the  spinal  cord,  the  muscular  contractions  are  on  the 
same  side  as  the  irritation  of  the  convoluted  grey  tissue.  There- 
fore, even  hy  the  present  order  of  unspecial  versal  filaments, 
the  action  of  the  brain,  as  M.  Lacrampe  Loustau  expresses  it, 
is,  indeed,  crossed  and  not  crossed.  It  will  now  easily  be  per- 
ceived, that  from  irritation  of  a  portion  of  grey  tissue,  on  the 
convoluted  surface  of  one  cerebral  hemisphere,  all  the  volun- 
tary muscles  of  the  side  opposite  to  that  of  the  lesion,  without 
exception,  and  all  the  protective  muscles  of  the  apparatus  of 
touch  on  the  same  side — viz.  those  which  extend  the  thoracic 
and  abdominal  extremities  —  may  be  spasmodically  contracted. 
In  confirmation  of  these  views,  there  is  a  case  quoted  by  Pro- 
fessor Andral  from  M.  Bouillaud,  "  wherein  the  grey  substance 
■of  the  convolutions  was  the  only  part  of  the  nervous  centres 
which  had  lost  its  consistence.  This  is  another  case,  where,  to 
account  for  the  convulsive  movements  extended  to  both  sides  of 
the  body,  one  hemisphere  only  is  altered  ;  but  the  meninges  (on 
the  altered  side)  are  injured  in  their  whole  extent."* 

60.  But  the  unspecial  protective  influence,  after  having  been 
■secreted  in  the  grey  tissue  of  the  convolutions  of  the  right  cere- 
bral hemisphere,  may,  by  disorganization,  be  interrupted  in  its 
progress  to  the  right  olivary  and  moriform  ganglions.  I  submit 
to  the  future  researches  of  pathologists,  whether  coma,  or  loss  of 
perceptive  consciousness,  is  the  only  effect  of  a  destructive  soft- 
ening of  two  out  of  three  of  the  minor  divisions  of  the  great  re- 


*  Andral,  loco  cit.,  p.  560. 
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entrant  system  of  Dr  Gall.  It  is  certain,  that  when  conscious- 
ness is  destroyed  by  such  lesion,  life  can  never  long  afterwards 
he  maintained.  It  is  a  wise  ordination,  that  the  two  orders  of 
unspecial  versal  filaments  constituting  the  great  re-entrant  sys- 
tem should  be  so  intimately  bound  up  together  in  the  most  fra- 
gile part  of  their  course :  so  that  when  consciousness  is  destroyed, 
the  organic  functions  should  be  so  also.  There  is  a  very  re- 
markable case  furnished  by  Dr  Andral,  wherein  both  ascites  and 
anasarca  were  present,  without  any  of  the  organic  disorders 
being  discernible,  from  which  they  could  arise,  except  a  hardened 
liver  and  spleen,  —  in  which  former,  however,  the  patient  had 
never  been  aware  of  any  ailment.  The  lungs,  otherwise  sound, 
were  also  engorged  with  a  frothy  mueosity  filling  the  bronchi, 
such  as  when  the  pneumo-gastric  nerves  are  divided  in  animals. 
After  death,  "  destruction  of  the  vault  with  three  pillars  and 
of  the  septum  lucidum"  was  observed.*  Might  not  the  hard- 
ness of  the  liver  and  spleen,  as  well  as  the  engorgement  of  the 
lungs,  and  the  anasarca  in  this  case,  all  have  arisen  from  loss  of 
functional  power  in  the  deal  filaments  of  the  pneumo-gastric 
nerves,  and  those  ramified  upon  the  aorta  and  its  capillaries, 
from  deprivation  of  so  much  unspecial  protective  influence  of 
the  organic  order  P 

61.  Should  the  unspecial  protective  versal  filaments  be  irri- 
tated, in  any  part  of  their  course,  between  the  places  of  anasto- 
mosis at  the  bottoms  of  the  convolutions  of  the  right  cerebral 
hemisphere,  and  the  corresponding  olivary  and  moriform  gang- 
lions, in  which  they  terminate  ;  still  the  same  rules  hold,  in  re— 


*  Andral,  loco  dt.,  p.  94 :  see  also  pp.  S94,  336. 
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gard  to  the  side  on  which  the  muscles  are  contracted.  Rolando 
is  said  to  have  caused  convulsions  by  irritating  the  corpus  cal- 
losum.  If  the  right  natis  be  irritated,  the  left  iris  is  contracted. 
There  is  a  case  of  Dr  Andral's,*  where,  on  irritation  of  the  grey 
tissue  in  the  substance  of  the  right  optic  thalamus,  there  were 
convulsive  movements  and  palsy  of  the  left  arm :  whereas  previ- 
ously, when  the  irritation  had  extended  only  to  the  grey  tissue 
on  the  surface  of  the  organ  affected,  the  head  had  been  spasmo- 
dically drawn  to  the  left  side  by  the  contraction  of  the  right  rec- 
tus capitis  posticus  major,  and  other  such  muscles.  This  result 
evidently  shows,  that  irritation  of  the  unspeeial  protective  versal 
filaments  of  the  right  side  gives  rise  to  the  contraction  of  the 
protective  muscles  on  that  side.  The  induction  for  the  unspe- 
eial must  be  taken  from  that  for  the  special  protective  versal 
filaments.  Dr  Andral  somewhere  obsreves,  that  he  has  found 
the  destruction  of  the  septum  lucidum  and  vault  unattended  by 
cerebral  symptoms.  In  the  pathology  of  the  brain,  however, 
this  important  principle  must  ever  be  kept  in  view,  that  when  the 
irritation,  sometimes  preceding  ramollissement,  occurs  in  purely 
medullary  unsecretive  tissue,  and  when  no  morbid  nervous  in- 
fluence is,  therefore,  generated,  the  latter  state  may  be  found 
without  previous  spasms,  f 

62.  It  is  to  be  regretted  that  sufficient  space  is  denied  to  illus- 
trate the  effects  of  irritation  of  the  unspeeial  protective  versal 
apparatus  alone  upon  the  muscular  fibres  supplied  by  the  deal 
filaments  of  the  pneumo-gastric  nerves  and  their  congeners  dis- 


*  Andral,  loco  cit.,  p.  435. 
f  S«t  Revue  Medieale,  Jai.  1824,  p.  Sfi> 
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tributed  upon  the  arteries  and  the  capillaries.  Let  the  croupy 
voice,  the  greatly  compressed  abdomen,  the  pallid  cheek,  the 
rapidly  accelerated  pulse,  in  the  early  stage  of  hydrocephalus, 
attest  the  abnormal  contraction  of  the  muscles  of  the  larnyx,  of 
the  gastro-intestinal  tube,  of  the  capillaries,  and  of  the  heart, 
that  then  prevails,  from  irritation  of  the  pia-mater  covering  the 
surfaces  of  the  corpora  striata  and  optic  thalami,  and  the  three 
double  ganglions  of  reinforcement  of  the  protective  influence, 
the  pineal  gland,  the  nates,  and  the  testes.* 

63.  Thus  the  three  orders  of  unspecial  versal  filaments,  toge- 
ther constituting  the  great  re-entrant  system  of  "Dr  Gall,  have 
been  reduced  under  general  anatomical  and  physiological  laws. 
Therefore  the  fourth  order  of  unspecial  versal  filaments,  or  that 
which  conducts  unspecial  influence  from  the  grey  tissue  of  the 
cerebral  convolutions,  to  be  subservient  to  the  olivary  ganglions 
in  their  function  of  voluntarily  contracting  muscles  from  selec- 
tive impressions  of  the  spirit,  now  only  remains  to  be  noticed. 
These  filaments  have  been  said  to  radiate  from  the  pyramidal 
fasciculi,  continued  sinciputad  under  the  transverse  filaments  of 
the  pons  Varolii ;  while  the  other  three  orders,  just  described, 
have  been  said  to  converge.  Such  a  mode  of  speaking,  how- 
ever, is  inconsistent  with  scientific  and  analogical  propriety. 
All  these  four  orders  of  unspecial  versal  filaments,  as  they  con- 
duct nervous  influence  from  the  extensive  convoluted  surface  of 
the  brain  into  comparatively  small  fasciculi  entering  its  olivary 
ganglions,  must  alike  be  considered  as  converging  from  the  more 


*  The  Morbid  Anatomy  of  the  Brain,  by  Alex.  Munro,  vol.  i. 
Hydrocephalus.    Edin.  and  Lond.  1827. 
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extensive  surface  to  the  less.  The  order  of  unspecial  versal  fila- 
ments under  consideration  has  no  connexion,  save  at  the  bot- 
toms of  the  convolutions,  vfith  the  three  orders  constituting  the 
re-entrant  system.  Of  these  three  latter,  the  former  passes  en- 
tirely clear.  This,  under  consideration,  is  the  order  of  filament*, 
of  which  the  learned  Professor  Tiedemann  has  given  a  descrip- 
tion, in  his  general  observations,  under  the  title  "  Of  the  Crura 
Cerebri,  and  of  their  expansion  in  the  hemispheres." 

64.  Though  some  authors  have  contended,  that  certain  por- 
tions of  the  grey  tissue  of  the  cerebral  convolutions  are  subservi- 
ent to  the  contraction  of  particular  classes  of  muscles ;  rtill  it  is 
demonstratively  certain,  that  if  such  specified  parts  be  removed, 
the  animals  can,  notwithstanding,  voluntarily  contract  these 
muscles.  It  cannot,  therefore,  be  upon  such  portions  that  the 
intellectually  selective  impressions  of  the  spirit  are  made.  This 
is  abundantly  evident  from  the  case  of  the  twenty-two  French 
soldiers  already  mentioned,  and  from  the  fact  of  animals  walking 
after  some  of  the  cerebral  convolutions  have  been  taken  away. 

65.  The  effect  of  the  unspecial  influence,  conducted  from  the 
grey  tissue  of  the  convolutions  of  one  hemisphere,  is  manifested 
by  the  contraction  of  the  voluntary  muscles  on  the  opposite  side 
of  the  body.  The  unspecial  influence,  for  example,  from  the 
grey  tissue  of  the  convolutions  of  the  right  cerebral  hemisphere, 
is  transmitted,  by  the  present  order  of  unspecial  versal  filaments, 
to  the  olivary  ganglion  of  the  same  side  ;  and  the  transition  of 
the  influence  across  the  median  plane,  is  made  by  means  of  deal 
filaments,  as  will  afterwards  be  shevra,  crossing  the  median  plane 
of  the  cerebro-spinal  apparatus. 

66.  The  justice  of  these  views  is  corroborated  by  pathological 
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phenomena.  Should  the  secretion  of  the  unspecial  influence, 
which  passes  by  this  order  of  unspecial  musculo-oli-versal  fila- 
ments, he  abolished  in  one  cerebral  hemisphere ;  as,  for  instance, 
by  a  pathological  condition  of  the  corresponding  superior  cervi- 
cal ganglion,  whose  filaments  supply  the  nervous  plexus  of  the 
carotid  artery,  whose  capillaries  are  distributed  on  the  grey 
tissue  of  the  convolutions  of  that  same  hemisphere :  then  it  is 
evident  that  the  selective  impressions  cannot  effect  voluntary 
muscular  contractions  on  the  opposite  side  of  the  body.  It  must 
be  observed,  that  the  grey  tissue  of  the  corpora  striata  and  optic 
thalami  receive  their  capillaries,  as  well  as  the  nervous  plexus 
of  their  vessels,  from  the  same  vascular  and  nervous  sources  — 
.viz.  the  internal  carotid  arteries,  and  the  superior  cervical  gang- 
lions. This  pathological  state  of  the  corresponding  superior  cer- 
vical ganglion  may  arise,  either  from  its  own  organic  condi- 
tion, or  that  of  some  of  its  congeners  of  the  sympathetic  system. 
The  individual,  who,  while  lying  in  catalepsy,  heard  all  the  ar- 
rangements made  for  her  own  funeral,  without  ability  to  mani- 
fest, by  muscular  motion  or  voice,  that  she  was  alive,  may  pro- 
bably have  suffered  from  a  morbid  condition  of  the  sympathetic 
ganglions.*  The  secretive  function  of  the  corresponding  sympa- 
thetic superior  cervical  ganglion  may  also  be  impaired  by  irrita- 
tion of  its  sympa-versal  filaments  from  ulceration  of  a  part  of 
the  brain,  on  whose  arteries  and  capillaries  they  are  ramified  in 
plexuses.  In  this  way  ramollissement  of  a  portion  of  the  un- 
special grey  tissue,  or  cerebro-versal  fasciculi  leading  from  it, 
in  one  cerebral  hemisphere,  may  cause  palsy  of  both  the  oppo- 


*  Cyclopedia  of  Practical  Medicine,  art.  Catak'i^si/. 
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site  thoracic  and  abdominal  extremities.  Tiie  unspecial  influ- 
ence transmitted  from  the  convoluted  grey  tissue  along  this  order 
of  unspecial  versal  filaments  may  also  be  morbidly  augmented  : 
and,  as  the  palsy,  in  the  case  last  mentioned,  was  in  the  muscles 
of  the  opposite  side ;  so,  in  this  case,  the  spasmodic  contractions  ■ 
are  also  on  the  opposite  side  (59.) 

67.  Let  0  be  the  right  olivary  ganglion ;  let  uo  represent 
all  the  unspecial  musculo-oli-versal  filaments, 
conducting  influence  from  the  convolutions  of 
the  right  cerebral  hemisphere,  to  be  unspe- 
cially  subservient  to  voluntary  muscular  con- 
traction on  the  left  side  of  the  body  ;  let  the  ^ 
points  c  and  t  represent  the  grey  tissue  res-  ^ 
pectively  of  the  right  corpus  {•triatum  and  right 
optic  thalamus.  Then  may  the  curved  lines 
CO  and  to  represent  the  special  oli-versal  filaments,  proceeding 
from  the  grey  tissue  just  mentioned,  to  be  conjoined  with  the 
unspecial  musculo-oli-versal  fasciculus  represented  by  the  fila- 
ment uo,  and  usually  described  by  anatomists  as  a  continuation 
of  the  right  pyramidal  fasciculus,  whose  filaments  radiate  into 
the  right  cerebral  convolutions. 

68.  An  opinion  seems  to  prevail  amongst  physiologists  and 
pathologists,  that  the  olivary  and  moriform  ganglions,  with  their 
appertaining  unspecial  versal  apparatuses,  are  almost  exclusive- 
ly devoted  to  the  functions  of  perceptive  consciousness  of  the 
impressions  of  spirit  and  of  matter,  and  to  voluntary  and  invo- 
luntary contraction  of  the  larger  muscles.  Accordingly,  the 
phenomena  of  the  cerebro-spinal  system  have  been  named  of 
animal  ,  life  ;  while  those  of  the  sympathetic  system  have  been 


CEREBRO-SPINAL  PHENOMENA. 


named  of  organic  life.  Nothing  can  well  be  more  remote  from 
the  truth.  The  great  importance  of  the  unsiJecial  influence 
secreted  in  the  grey  tissue  of  the  cerebral  convolutions,  in  the 
functions  of  the  organs  supplied  by  the  deal  filaments  of  the 
pneumo-gastric  nerves,  as  well  as  their  congeners  distributed 
upon  the  arteries  and  the  capillaries  and  veins,  is  very  evidently 
manifested  from  many  pathological  observations.  The  effects  of 
a  healthy  secretion  of  the  unspecial  influence,  upon  the  muscular 
fibres  supplied  by  the  deal  filaments  of  the  pneumo-gastric  nerves, 
are  manifested  by  the  morbid  secretion  which  talses  place  in  the 
early  stage  of  meningitis.  "  Vomiting,  or  at  least  nausea,"  says 
Professor  Andral,  "  very  frequently  accompanies  acute  inflam- 
mation of  the  meninges.  These  phenomena  are  present  almost 
exclusively  in  the  earlier  stage  of  the  complaint,  and  they  often 

mark  the  onset  of  it.  At  the  same  time  that  these  vomitings 

take  place,  it  frequently  happens  that  nothing  uncommon  is  ob- 
served in  the  digestive  passages.  The  tongue  remains  natural ; 
the  epigastrium  is  indolent ;  all  the  abdomen  is  perfectly  supple  ; 
and,  in  the  cases  which  proved  fatal,  when  those  vomitings  also 
existed,  the  stomach  has  been  found  in  the  healthiest  state."* 
Thus,  as  the  physiological  subserviency  of  the  unspecial  influence 
secreted  in  the  grey  tissue  of  the  cerebral  convolutions,  in  the 
contraction  of  the  muscles  of  voluntary  motion  on  the  opposite 
side,  is  demonstrated  by  the  pathological  contractions  of  these  in 
meningitis  ;  so,  the  physiological  subserviency  of  the  same  influ- 
ence to  the  contraction  of  the  muscular  fibres  of  the  gastro-intes- 
tinal  tube,  is  demonstrated  by  the  spasmodic  contraction  of  these 


*  Andral,  loco  cit.,  p.  212. 
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fibres  iu  the  same  disease.  Doubtless,  as  Professor  Aridral  very 
justly  observes,  vomiting  arises  from  meningitis  in  any  part  of 
the  surface  of  the  brain,  just  as  the  same  is  attendant  upon  in- 
flammation of  the  liver  or  irritation  of  the  kidney  ;  but  this  may 
arise  from  irritation  of  the  sympathetic  as  well  as  of  the  cerebro- 
spinal system.  Notvrithstanding,  hovrever,  the  unspecial  influ- 
ence subservient  to  the  organic  functions  is  derived  from  the  blood 
in  the  capillaries  of  the  grey  tissue,  and  not  from  that  in  those 
■of  the  medullary  tissue  of  the  brain.— Partly  from  want  of  space, 
and  partly  for  the  purpose  of  not  diverting  too  much  the  atten- 
tion from  the  contemplation  of  general  laws,  I  defer  at  present 
the  illustration  of  the  influence  of  the  unspecial  nervous  aura 
secreted  in  the  cerebral  convolutions,  upon  the  diial  filaments 
supplying  the  heart,  the  arteries,  and  capillaries. 

69.  Such  are  the  anatomy  and  physiologj-  of  the  unspecial 
versal  apparatuses  of  the  olivary  ganglions,  constituting  the  cere- 
brum proper.  Those  of  the  unspecial  versal  apparatus  of  the 
moriform  ganglions  are  perfectly  analogous,— only  more  simple, 
as  the  functions  of  these  ganglions  are  fewer  in  number.  The 
great  scientific  position,  upon  which  both  these  unspecial  versal 
.apparatuses  must  be  studied,  is,  that  the  special  versal  filaments 
combine  with  the  unspecial  versal  filaments,  before  these  latter 
*nter  the  body  of  the  ganglion  itself.  The  great  charaeteiistic 
distinction  between  the  convoluted  surfaces  of  the  grey  tissue  of 
the  cerebrum  and  cerebellum,  is,  that,  whereas  in  the  former  the 
line  of  section  of  a  plane  passing  perpendicular  to  the  median  line 
.«f  a  convolution,  is  only  singly  plicated;  in  the  latter,  it  is 
doubly  so.  Let  the  parallel  laminse  of  the  cerebellum  be  cut  by 
:a  plane  as  nearly  as  possible  perpendicular  to  their  planes,  and 
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passing  as  nearly  as  possible  through  their  middles  and  centres 
of  curvature ;  then,  not  only  will  the  line  of  section  of  the  surface 
be  deeply  plicated  inwards,  but  the  in-entrant  lines,  the  sections 
of  the  internal  surfaces  of  the  laminse,  will  also  themselves  again 
be  plicated,  though  not  so  deeply.  There  will  be  a  plication  of 
the  line  of  section  of  the  surface  to  give  the  laminee  j  and  a  pli- 
cation of  the  lines  of  section  of  the  internal  sides  of  the  laminse 
to  give  the  arborised  form  to  the  white  medullary  tissue,  which 
conducts  away  the  unspecial  influence  from  the  grey  tissue :  the 
sole  object  of  such  arrangement  being  to  increase  the  surface  of 
this.  All  the  laminse,  as  well  as  the  branches  of  the  arborisa- 
tion, are  directed  towards  the  moriform  ganglions  of  the  respect- 
ive hemispheres.  The  student  need  not  perplex  himself  about 
the  curious  disposition  of  the  plications.  They  are  to  be  studied 
on  two  fundamental  principles :  first,  that  within  a  given  volume, 
the  surface  of  the  secretive  grey  tissue  might  be  as  extensive  as 
possible  ;  secondly,  that  it  should  lie  in  contact  with  the  unspe- 
cial mori-versal  filaments  leading  to  the  moriform  ganglions. 
Certainly,  for  these  two  purposes,  the  mutual  disposition  of  the- 
two  tissues,  the  grey  and  the  medullary,  is  curious  and  beautiful 
in  the  extreme.  Anteriorly  and  posteriorly  on  the  median  plane, 
how  beautifully  are  the  laminse  wormed  in  ! 

70.  But  whether  the  unspecial  grey  tissue  appertaining  to  the 
ohvary  and  moriform  ganglions,  as  it  lies  in  contact  with  the 
distal  extremities  of  the  unspecial  versal  filaments  leading  to 
these  primary  cerebro-spinal  nervous  centres,  be  disposed  in  a 
plane  or  a  convoluted  surface,  afiects  not  the  truth  of  the  fun- 
damental scientific  laws  contained  in  this  work,  in  their  applica- 
tion to  the  comparative  anatomy  of  the  encephalon,  more  espe- 
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cially  of  the  vertebrate  animals.  The  surface  of  that  tissue  i.« 
convoluted  in  the  higher  orders  of  animals,  just  for  the  same 
reason  that  it  is  more  extended  backwards :  —  that  is,  for  the 
secretion  of  a  larger  quantity  of  unspecial  nervous  influence,  to 
be  subservient  to  the  functions  of  perceptive  consciousness,  as 
well  as  of  muscular  motion.  Mark  what  a  moral  lethargy  pre- 
vailed in  the  patient  of  Dr  Martinet,  whose  apparatuses  of  per- 
ceptive consciousness  were  deprived  of  the  unspecial  perceptive 
influence  conducted  by  the  perceptive  portions  of  the  two  greater 
divisions  of  the  re-entrant  system  ;  as  well  as  the  effect  of  the 
deprivation  of  the  system  of  the  corpus  callosum,  in  the  idiot 
woman  mentioned  by  E,eil.  When  we  consider  the  great  corpo- 
real masses  some  of  the  higher  mammalia  have  to  pat  in  motion, 
against  inertia  and  the  constantly  acting  power  of  gravity,  it 
must  be  evident  that  they  require  a  vast  expenditure  of  nervous 
aura  to  contract  their  muscles.  Fishes  that  float  in  their  native 
element,  which  supports  them  in  a  proper  position  vrith  very 
little  muscular  exertion,  are  in  a  very  different  predicament. 
What  a  vast  expenditure  of  nervous  influence  would  be  required 
to  move  a  land  animal  of  five  hundred  tons  !  — while  a  single 
horse  could  drag  a  laden  vessel  of  that  burden  along  a  canal. 

71.  These  remarks  are  called  forth  on  the  present  occasion, 
by  some  objections  against  Dr  Gall,  whose  ingenious  researches, 
on  the  anatomy  of  the  brain  at  least,  are  well  entitled  to  the 
defence  of  every  true  lover  of  medical  science.  Dr  Tiedemann, 
if  rightly  understood,  would  seem  to  contend,  that  because  the 
grey  tissue  on  the  surface  of  the  cerebral  hemispheres  is  of  small 
extent,  and  plane  and  unconvoluted  in  its  surface,  it  should  not 
proportionally  be  provided  with  its  proper  medullary  appurte- 
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nances.    But,  with  every  submission  to  the  learning  of  this  dis- 
tiuguished  Professor,  and  every  due  regard  for  the  great  value 
of  his  researches  on  the  structure  and  developement  of  the  hu- 
man brain  in  its  foetal  state,  it  must  be  contended  that  the  geo- 
metrical disposition  of  the  unspecial  grey  tissue  of  the  cerebral 
hemispheres  does  not  affect  the  doctrine  of  the  existence  of  the 
re-entrant  system  of  Dr  Gall.   The  unspecial  influence  is  secre- 
ted under  any  disposition  of  its  glandular  tissue,  whether  plane 
or  convoluted ;  only  in  less  quantity,  in  the  former  of  these  cases. 
In  animals,  where  the  surface  of  that  tissue  is  of  small  extent, 
and  plane  in  its  disposition,  and  where  two  of  the  divisions  of 
the  great  re-entrant  system— viz.,  those  of  the  corpus  callosum 
and  fornix— are  wanting,  and  where  only  that  of  the  anterior 
commissure  is  persistent,  why  should  the  same  combination  and 
transmission  of  filaments  not  be  found  to  obtain  in  this,  as  in  the 
two  other  divisions,  now  no  longer  required  ?  If  the  former  divi- 
sion was  independent  before,  why  not  so  now  ?    The  words  of 
Dr  Tiedemann  are  these :  and  let  it  be  observed  how  exactly 
the  description  is  conformable  to  the  views  already  laid  down 
of  the  anastomosis,  near  the  unspecial  grey  tissue,  of  the  unspecial 
motor  oli-versal  filaments  with  those  of  the  re-entrant  system. 
"  On  cautiously  separating,"  says  he,  "  the  superior  part  of  the 
hemispheres  of  the  brain  of  the  frog,  toad,  lizard,  snake,  tortoise, 
and  that  of  birds,  we  observe  that  they  are  nearly  separated  by 
a  groove,  and  merely  connected  together  by  a  small  transverse  • 
cord  of  medullary  substance  which  dips  into  each  hemisphere. 
This  cord  having  passed  under  the  protuberances  analogous  to 
the  corpora  striata,  expands  into  a  certain  number  of  fibres 
which  are  lost  in  the  substance  of  the  hemispheres,  and  anasto- 
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mose  with  those  of  the  crura  cerebri.  As  there  are  no  convolu- 
tions OD  the  brain  of  these  animals,  and  as  they  possess  an  ante- 
rior commissure,  we  perceive  that  M.  Gall  has  been  deceived  in 
supposing  this  latter  to  arise  from  the  convolutions,  observing, 
that  it  is  composed  of  re-entrant  fibres."  •    Again,  to  the  same 
import.  «  M.  Gall  regards  it"-viz.  the  anterior  commissure- 
says  the  learned  Professor,  "  as  belonging,  with  the  posterior 
commissure  and  corpus  caUosum,  to  a  system  of  organs,  com- 
posed of  converging  fibres,  which  he  supposes  to  arise  from  the 
grey  substance  of  the  convolutions  of  the  brain.    These  re-en- 
trant fibres  are  imaginary  objecte,  and  do  not  naturaUy  exist, 
as  T  shall  hereafter  show.    He  observes  that  the  anterior  com- 
missure is  formed  by  the  re-entrant  fibres  arising  from  the  ante- 
rior convolutions  of  the  middle  lobes,  and  from  some  of  those 
near  the  fissure  of  Sylvius,  and  that  these  fibres  proceed  inwards 
in  order  to  form  it  by  their  union.   The  foUowmg  facts  show  that 
he  is  equally  wrong  in  this  point.    The  anterior  commissure 
exists  in  the  brain  of  foetuses  of  three  and  four  months,  conse- 
quently at  a  period  when  there  are  no  convolutions,  for  these 
latter  appear  only  at  a  subsequent  period.    It  cannot,  then,  be 
formed  of  the  converging  fibres  of  parts  which  are  not  yet  in 
existence."  t    As  if  the  convoluted  grey  tissue,  and  not  the  Al- 
mighty Author  of  nature,  made  the  brain  of  man  !   Just  about 
that  part  where  the  internal  carotid  arteries  arrive  at  the  brain, 
is  the  unspecial  grey  tissue  on  the  cerebral  hemispheres  found, 
which  transmits  towards  the  median  plane  the  unspecial  versal 
filaments,  constituting  that  one  of  the  three  divisions  of  the  great 


*  Tiedemann,  loco  cii,,  p.  223.         |  Ibidem,  p.  221. 
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re-entrant  system  of  the  ingenious  Dr  Gall,  which  is  the  longest 
presistent  as  we  descend  in  the  scale  of  vertebrate  animals,  and 
the  first  developed  in  the  human  fffitus.  That  is  the  whole  secret 
of  the  matter,  as  the  distinguished  writer  on  the  comparative 
anatomy  of  the  hrain  has  so  very  philosophically  shown.  As  for 
the  posterior  commissure  of  the  brain,  it  belongs  not  to  the  un- 
special,  but  to  the  special  versal  apparatuses  of  the  olivary  and 
moriform  ganglions. 


ON  THE  SPECIAL  VERSAL  APPARATUSES  OF  THE  OLIVARY 
AND  MORIFORM  GANGLIONS. 

72.  Having  now  stated,  and  very  briefly  illustrated,  the 
scientific  laws  of  the  unspecial  versal  apparatuses  of  the  olivary 
and  moriform  ganglions,  the  special  versal  apparatuses  of  these 
nervous  centres  come  next  under  consideration  ;  and  here  those 
of  the  olivary  ganglions  would  claim  first  to  be  noticed.  But 
as  the  unspecial  influence  from  the  grey  tissue  of  the  cerebral 
convolutions  is  transmitted,  not  only  by  unspecial  perceptive  oli- 
versal  filaments,  to  the  olivary  ganglions  of  the  opposite  side, 
but  also  by  unspecial  protective  versal  filaments,  to  the  olivary 
ganglions  only,  of  the  same  side, — the  special  influence,  arising 
from  the  impressions  of  spirit  and  of  matter  upon  the  grey  tissue 
of  the  distal  organs  of  impression  of  the  apparatus  of  perceptive 
consciousness,  is  transmitted,  not  only  by  special  perceptive  oli- 
versal  filaments,  to  the  olivary  ganglions  of  the  opposite  side, 
but  also  by  special  protective  versal  filaments,  both  to  the  oli- 
vary and  moriform  ganglions  of  the  same  side.    Therefore  it  is 
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evident,  that,  in  laying  down  the  scientific  laws  or  positions  of 
the  special  versal  apparatuses  of  the  olivary  ganglions,  the  special 
versal  apparatuses  of  the  moriform  ganglions  must  also  come 
under  consideration.  As  hAs  already  been  observed,  it  is  one 
of  the  peculiar  offices  of  the  olivary  ganglions  to  be  the  primary 
nervous  centres  in  the  cerebro-spinal  apparatus,  to  which  the 
nnspecial  influence  subservient  to  perceptive  consciousness  is  car- 
ried by  unspecial  versal  filaments ;  but,  at  the  same  time,  it  is 
their  office,  in  conjunction  with  the  moriform  ganglions,  to  be 
subservient  to  the  protection  of  the  organs  of  impression  of  the 
perceptive  apparatuses  from  the  pathological  effects  of  noxious 
or  violently  acting  agents. 

73.  The  phenomena  of  perceptive  consciousness,  arising  from 
the  impression*  of  matter,  are  smell,  sight,  hearing,  taste,  and 
touch  ;  those  arising  from  impressions  of  spirit  are  memory, 
fanc)^,  and  the  consciousness  of  the  power  of  contracting  mus- 
cular fibres.  Now  the  first  scientific  position  to  be  laid  down, 
concerning  the  mode  in  which  these  phenomena  are  produced,  is, 
that  a  nervous  influence  or  aura  is  eliminated  from  the  blood  in 
the  capillaries  of  the  grey  tissue  of  the  distal  organs  of  impression 
of  the  perceptive  apparatuses,  in  consequence  of  the  impressions 
of  the  spirit  and  of  matter.  In  the  instances  of  smell,  sight, 
hearing,  taste,  and  touch,  these  distal  organs  are,  respectively, 
the  Schneiderian  membranes,  the  retinse,  the  grey  nervous  tissue 
of  the  auditory  nerves  in  the  labyrinths  of  the  ears,  of  the  mu- 
cous membrane  of  both  sides  of  the  tongue,  and  of  the  whole 
•skin  of  the  body  ;  in  the  instances  of  memory,  fancy,  and  con- 
sciousness of  the  power  of  contracting  muscular  fibres,  the  distal 
organs  of  impression,  it  is  presumed,  are  the  grey  tissue  of  the 
corpora  striata  and  optic  thalami. 
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74.  That  such  an  influence,  although  imperceptihle  by  man, 
is  yet  a  real  physicial  entity,  eliminated  from  the  hlood  in  the 
eapiUaries  of  such  grey  tissue,  appears  from  many  considera- 
tions.   A  number  of  pencils  of  light,  for  example,  impinging 
upon  a  portion  of  the  surface  of  a  retina,  whose  secretive  function 
is  abnormal,  will  sometimes  cause  the  sight  of  colours  entirely 
different  from  what  they  would  occasion  if  impinging  upon  a 
sound  retina.  Such  difference  of  effect  as  to  perceptive  conscious- 
ness, from  the  same  impression,  cannot  at  all  be  accounted  for 
upon  the  principle  of  vibration  ;  and  the  idea  that  light  can  be 
propagated  along  the  opaque  optic  nerves,  is  altogether  contra- 
dictory to  the  laws  of  physics.    The  very  same  influence  which, 
passing  along  one  fasciculus  of  filaments,  gives  sight  of  the  pic- 
ture covering  the  retina,  also,  when  simultaneously  transmitted 
by  another  fasciculus  of  filaments,  contracts  the  sphincter  muscles 
of  the  irides.    The  correlation  of  the  filaments,  conducting  the 
variously  modified  secretions  from  the  various  points  of  impinge- 
ment of  the  differently  coloured  pencils  of  light,  gives  the  con- 
sciousness of  the  correlation  of  the  variously  coloured  points  upon 
the  retina :  and  it  is  in  the  organ  of  its  residence  that  the  soul 
itself  is  impressed  by  such  secretions.    But  the  same  varied 
secretions,  passing  along  another  fasciculus  of  nervous  filaments 
through  the  primary  cerebro-spinal  ganglions,  pass  by  deal  fila- 
ments to  an  ultimate  destination,  where  there  is  nothing  to  per- 
ceive, or  to  give  different  effects  to,  the  variety,  and  where  they 
one  and  all  merely  serve  to  perform  the  same  function — that  is, 
the  contraction  of  the  irides. 

75.  Such  special  influence  is  eliminated  from  the  blood  by  the 
instrumentality  of  the  nervous  filaments  which  surround,  in  plcx- 
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uses,  the  arteries,  capillaries,  and  veins  of  the  grey  tissue  of  these 
distal  organs  of  impression.    In  the  grey  tissue  of  the  retina, 
and  in  that  of  the  corpora  striata  and  optic  thalami,  shut  in  from 
pathological  impressions,  except  through  the  medium  of  the 
blood,  the  nervous  plexuses  are  those  of  the  internal  carotid 
arteries,  whose  filaments  are  entirely  derived  from  the  sympathe- 
tic superior  cervical  ganglion :  the  nervous  plexuses,  again,  of 
the  arteries  of  the  grey  tissue  of  the  auditory  nerves  in  the  lahy- 
rinths  of  the  ear,  are  divided  from  the  plexuses  of  the  vertebral 
arteries  whose  filaments  are  derived  from  the  inferior  cervical 
ganglions.   But  the  nervous  plexuses  of  the  arteries,  capillaries, 
and  veins  of  the  Schneiderian  membranes,  and  of  the  mucous 
membrane  of  the  tongue,  and  of  the  skin  of  the  whole  body,  are 
composed,  partly  of  filaments  proceeding  from  the  sympathetic 
ganglions,  and  partly  of  cerebro-spinal  filaments  passing  inde- 
pendently and  freely  of  these  nervous  centres,  as  was  shown  in 
the  case  of  the  external  carotid  artery.    There  is  a  still  more 
important  anatomical  distinction,  however,  between  the  two  sorts 
of  grey  tissue  above  mentioned.    The  latter  is  supplied  with 
fasciculi  from  the  ganglions  of  Gasser,  and  its  congeners  formed 
on  the  filaments  from  the  posterior  columns  of  the  spinal  cord  ; 
whereas  the  former  is  not.    Now,  in  the  description  of  the  spe- 
cial versal  apparatus  of  touch,  it  will  be  shovra  that  these  fas- 
ciculi are  composed,  not  only  of  special  perceptive  oli- versal 
.filaments,  conducting  influence  to  the  olivary  ganglions  to  be 
^subservient  to  touch,  but  also  of  another  order  of  filaments,  con- 
-ducting  influence  to  the  primary  cerebro-spinal  ganglions  of  the 
same  side,  by  which  the  muscular  fibres  of  the  arteries  are  con- 
tracted, the  contents  of  the  capillaries  are  circulated,  and  the 
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glandular  products  eliminated  from  these.  It  is  upon  this  ana- 
tomical distinction,  and  upon  the  different  nature  of  the  nervous 
plexuses  of  their  blood-vessels,  that  not  only  the  difference  of 
impressibility  as  to  pain  from  mechanical  irritants,  in  the  two 
sorts  of  grey  tissue  just  noticed,  but  also  the  results  of  M.  Ma- 
jendie's  experiments  upon  the  functions  of  the  fifth  pair  in  smell, 
depend.  The  grey  tissue  of  the  retinje,  of  the  expansions  of 
the  auditory  nerves  in  the  labyrinths  of  the  ear,  of  the  corpora 
striata,  and  optic  thai  ami,  physiologically  deprived  of  the  fasci- 
culi of  the  ganglions  of  Gasser,  and  having  no  other  nervous  en- 
dowment but  that  from  the  sympathetic  superior  cervical  gang- 
lions, whof  e  filaments  are  distributed  in  plexuses  upon  its  arte- 
ries, is  unimpressible  as  to  pain  when  mechanically  irritated. 
But  the  grey  nervous  tissue  in  the  cheek  of  M.  Serres'  patient, 
although  pathologically  deprived  of  the  filaments  of  the  ganglion 
of  Gasser,  was  still  impressible  as  to  touch  from  the  presence  of 
cerebral  filaments  in  the  plexuses  of  its  arteries,  which  pass  to 
these  freely  and  independently  of  the  superior  cervical  ganglions. 
If  M.  Majendie  contend,  that  the  fasciculi  of  the  ganglions  of 
Gasser  are  the  nerves  of  smell,  he  is  decidedly  mistaken.  Be- 
cause, when  he  isolates  the  Schneiderian  membranes  from  those 
ganglions,  he  finds  these  membranes  no  longer  impressible  as  to 
smell,  it  must  not  be  concluded,  that  the  influence  subservient  to 
such  effect  passes  along  the  fasciculi  in  question.  By  such  iso- 
lation he  has  only  impaired  the  secretive  functions  of  the  mem- 
braaes  above-mentioned  to  such  an  extent,  that  the  nervous 
influence  eliminated  from  the  blood  in  their  capillaries,  is  no 
longer  sufficient  to  excite  consciousness.  He  has  deprived  these 
membranes  of  one  channel,  by  which  the  influence  of  the  im- 
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pression  of  the  odorous  body  is  carried  to  the  primary  ganglions, 
by  the  instrumentality  of  whose  deal  filaments  the  nervous  aura 
<  is  eliminated  from  the  blood.    Witness  the  eflfeet  of  isolation  of 
the  eye  from  the  fasciculi  of  the  corresponding  ganglion  of  Gas- 
ser :  its  secretions  are  gradually  diminished,  and  its  organization 
destroyed.    Witness  also  the  effect  of  isolation  of  the  right  side 
of  the  tongue,  in  M.  Serres'  patient,  from  the  right  Gasserian 
ganglion.    On  the  application  of  powerful  stimulants,  that  side 
no  longer  pours  forth  its  mucous  secretion  ;  neither  are  the  sali- 
vary glands  of  the  same  side  excited.   The  nervous  aura  subser- 
vient both  to  smell  and  sneezing  passes  in  verity  by  the  olfactory 
nerves,  and  not  by  the  fasciculi  of  the  ganglions  of  Gasser ;  though 
these  are  essentially  necessary  to  the  secretion  of  that  aura  in 
the  grey  tissue  of  the  Schneiderian  membranes.    Cut  the  olfac- 
tory nerves,  and  neither  sneezing  nor  the  smell  of  odours  can  be 
effected  from  the  usual  impressions.    It  is  possible,  indeed,  that 
those  membranes,  under  such  circumstances,  may  still  be  im- 
pressible as  to  the  touch  of  acid  fumes  and  alkaline  vapours ; 
just  as  the  mucous  membrane  of  the  tongue,  with  the  same  ner- 
vous endowment,  is  impressible  as  to  taste  from  sapid  bodies : 
but  it  yet  remains  to  be  proved  that  the  fasciculi  of  the  ganglions 
of  Gasser  carry  proximad  the  nervous  aura  which  produces,  in 
the  proper  organ  of  consciousness,  the  smell  of  delicate  odours. 

76.  The  mode  in  which  this  special  nervous  influence  is  eli- 
minated from  the  blood  in  the  capillaries  of  the  grey  tissue  of 
the  distal  organs  of  impression  of  the  apparatuses  of  perceptive 
consciousness,  is  one  of  the  most  difficult  subjects  I  have  encoun- 
tered in  these  researches,  and  has  not  received  from  physiologists 
all  the  attention  it  merits.   Such  special  influence,  it  is  evident, 
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must,  like  every  secretioQ  from  the  blood,  be  eliminated  from 
that  fluid  by  the  instrumentality  of  the  ganglions  whose  fila- 
ments, in  plexuses,  supply  the  capillaries  which  circulate  it. 
But  no  nervous  aura  or  influence,  considered  as  a  real  entity  or 
fluid,  can,  in  the  first  place,  be  transmitted  to  these  ganglions. 
Before  it  can  be  transmitted,  it  must  first  be  secreted.  It  is  pro- 
bable, then,  that  the  impressions  of  spirit  and  of  matter  upon  the 
grey  tissue  of  the  distal  organs  of  impression  of  the  apparatuses 
of  percepti-ve  consciousness,  must  influence  such  primary  gang- 
lions, by  the  vibration  they  occasion  upon  that  tissue  being  com- 
municated by  the  grey  nervous  filaments  to  these  primary  ner- 
vous centres,  and  that  from  these  again  an  aura  is  transmitted, 
by  which  the  special  influence  in  question  is  eliminated  from  the 
blood  of  the  capillaries  of  such  tissue.  Accordingly  the  economy, 
not  only  of  the  sympathetic,  but  also  of  the  cerebro-spinal  system 
of  nerves,  is  strongly  corroborative  of  such  a  supposition. 

77.  "  After  what  has  been  said  above,"  says  Bichat,  "  it  is 
evident  that  the  nerves  proceeding  from  (sympathetic)  ganglions 
are  of  two  sorts  in  regard  to  their  organization.  First,  those 
which  are  identical  with  the  cerebro-spinal  system  in  their  white 
colour,  in  the  possibility  of  dividing  their  trunks  into  distinct 
cords,  and  these  into  filaments,  which  appear  neurilematous  and 
medullary  like  the  preceding  ;  secondly,  those  which  present 
only  small  filaments,  unconnected,  greyish  or  reddish,  soft,  and 
which  are  to  be  especially  seen  in  prodigious  number  in  the  plex- 
uses." •    Such  grey  filaments,  however,  are  not  peculiar  to  the 


*  Anatomic  Generale,  precedce  des  Recherches  Physiologiques 
sur  la  Vie  et  la  Mort,  par  X.  Bichat.  A  Paris,  1818,  torn.  i.  p.  241. 
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sympathetic  ganglions.  Anatomists  must  be  well  aware  of  the 
perfect  symmetry  with  which  the  grey  tissue  is  distributed,  in 
relation  to  its  ganglions,  in  the  cerebro-spinal  system  of  nerves. 
Are  there  not  the  dark  crescents,  the  iaches  noires,  in  the  cere- 
bral peduncles,  with  the  interpeduncular  grey  web,  extending  as 
far  as  the  proximal  side  of  the  tuber  cinereum,  composed  of  the 
secondary  ganglions  of  reinforcement  of  the  perceptive  influence 
for  the  olfactory  and  optic  apparatuses  ?  Then,  is  there  not  like- 
wise the  web  of  grey  tissue  between  the  sinciputal  peduncles  of 
the  moriform  ganglions— the  pillars  of  the  Vieussenian  valve- 
extending  as  far  as  the  testes,  the  proximal  secondary  ganglions 
of  reinforcement  of  the  protective  influence  for  the  Schneiderian 
membranes,  and  the  grey  tissue  of  the  corpora  striata  ?  Only 
observe  with  what  perfect  symmetry  the  moriform  web  passes 
sacrad  between  the  sacral  peduncles  of  the  moriform  ganglions, 
till  it  reach  and  coalesce  with  the  sacral  olivary  web:  —  both 
together  forming  that  grey  tissue  which  intervenes  between  the 
grey  crescents  of  the  spinal  cord,  with  their  convexities  centrad, 
their  concavities  dextrad  and  sinistrad,  and  their  horns  ventrad 
and  dorsad.  Now  from  the  grey  tissue,  thus  symmetrically  dis- 
posed, a  grey  filament  is  sent  ofi",  not  only  along  every  fasciculus 
going  to  a  distal  organ  of  impression  in  the  apparatuses  of  percep- 
tive consciousness,  but  also  along  every  cerebro-diial  fasciculus. 
Such  grey  filaments,  in  the  case  of  the  olfactory  apparatus,  are 
called  by  M.  Cloquet  (he  grey  roots  of  the  olfactory  nerves.  It 
is  owing  to  the  presence  of  such  grey  filaments,  that  the  distal 
extremities  of  the  proximal  segments  of  the  optic  nerves,  divided 
between  the  retinse  and  the  commissure,  are  impressible,  as  to 
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the  contraction  .of  the  irides,  on  mechanical  irritation.*  From 
the  same  cause,  the  .fasciculi  of  the  ganglion  of  Gasser,  and  their 
congeners  formed  from  the  posterior  columns  of  the  spinal  cord, 
are  impressible  as  to  pain  from  the  same  sort  of  irritation.  In 
these  instances,  a  certain  quantity  of  nervous  influence  is  secre- 
ted in  the  grey  tissue  on  being  mechanically  irritated,  which 
being  carried  proximad  by  conductive  medullary  filaments,  gives 
rise  to  the  phenomena  just  mentioned.  The  presence  of  such 
grey  filaments,  again,  in  the  cerebro-deal  filaments,  renders 
them  impressible  as  to  the  contraction  of  the  muscles  on  which 
they  are  distributed.  The  influence  generated  in  this  case  by 
irritation  of  the  grey  filament,  is  carried  distal  by  the  medullary 
filaments.  Does  not  the  third  pair  of  nerves  derive  grey  fila- 
ments from  the  taches  noires  Does  not  the  fourth  pair,  rising 
on  the  median  edges  of  the  sinciputal  peduncles  of  the  moriform 
ganglions,  derive  grey  filaments  from  the  valve  of  Vieussens  ? 
Do  not  the  cerebro-deal  filaments  of  the  spinal  cord  derive  grey 
roots  from  the  anterior  horns  of  the  crescents  of  the  grey  tissue 
in  the  centre  of  that  cord  ? 

78.  I  might  here  have  precisely  stated  the  mode  in  which 
vibrations  passed  to  the  primary  cerebro-spinal  and  sympathetic 
ganglions  in  the  several  apparatuses  of  perceptive  consciousness. 
But  as  the  consideration  of  such  a  subject  would  involve  the  deal 
apparatus  of  the  olivary  and  moiiform  ganglions,  it  would  be 
here  somewhat  premature  ;  besides,  it  would  too  much  distract 
the  attention  from  the  contemplation  of  the  great  and  fundamen- 


*  A  Practical  Treatise  on  the  Diseases  of  the  Eye,  by  "William 
Mackenzie,  London,  1830,  p.  771. 
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tal  laws  immediately  to  be  laid  down  in  the  science  of  the  ap- 
paratuses of  perceptive  consciousness.  It  may  suffice  merely  to 
state,  that  while  the  -vibration  from  the  impression  is  carried  to 
the  primary  ganglions,  the  influence  returned  from  these,  and  by 
which  the  nervous  influence  is  eliminated  from  the  blood  in  the 
capillaries  of  the  distal  organs  of  impression,  is  transmitted  by 
medullary  filaments.  It  may  also  be  worth  while  to  notice,  that 
the  doctrine  of  vibration  is  strongly  corroborated  by  the  want  of 
impressibility,  as  to  pain,  of  the  hard  tissues,  such  a.«  the  bones 
in  their  physiological  state,  contrasted  with  the  great  delicacy 
of  impressibility  in  such  tissues  as  the  retinse,  and  the  auditory 
nerves  in  the  labyrinths  of  the  ears. 

79.  But  in  whatsoever  manner  it  is  eliminated  from  the  blood 
in  the  capillaries  of  the  grey  tissue  of  the  distal  organs  of  im- 
pression of  the  apparatuses  of  perceptive  consciousness,  from  the 
impressions  of  spirit  and  of  matter,  the  special  influence  or  aura 
is  transmitted  from  that  same  tissue  by  three  several  orders  of 
filaments,  to  be  subservient  to  as  many  purposes  in  the  economy 
of  the  cerebro-spinal  system  of  nerves. 

80.  First — by  one  order,  that  of  the  perceptive  oli-versal  fila- 
ments, that  influence  is  conducted,  from  the  grey  tissue  of  the 
distal  organs  of  impression  of  the  apparatuses  of  perceptive  con- 
sciousness on  one  side,  to  the  olivary  ganglion  of  the  opposite 
side.  But  before  these  perceptive  oli-versal  filaments  reach  this 
destination,  in  order  that  the  influence  which  they  conduct  may 
take  proper  efiect,  they  must  combine  with  the  unspecial  percep- 
tive oli-versal  fasciculus,  conducting  influence  from  the  grey  tissue 
of  the  convolutions  of  the  corresponding  cerebral  hemisphere, 
which,  however,  also  passes,  as  has  been  seen,  to  the  same  des- 
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tination.  In  this  way,  it  is  perceived,  a  flood  of  influence,  both 
unspecial  and  special,  panses  to  the  organ  of  perceptive  conscious- 
ness, on  every  special  impression  from  spirit  and  from  matter. 
The  special  impression  is  subservient  to  the  secretion  of  the 
unspecial,  as  well  as  the  special  influence  ;  because  the  sympa- 
thetic ganglions,  whose  filaments  in  plexuses  surround  the  arte- 
ries of  the  special  grey  tissue  of  the  distal  organ  of  impression  of 
an  apparatus  of  perceptive  consciousness,  are  on  the  same  side 
of  the  body  as  those  whose  filaments  in  plexuses  accompany  the 
branches  of  the  internal  carotid  artery  which  are  distributed  up- 
on the  grey  tissue  of  the  corresponding  hemisphere  of  the  brain. 
Thus,  for  example,  the  impression  of  light  upon  the  right  retina, 
being  carried  to  the  right  sympathetic  superior  cervical  ganglion, 
whose  filaments  in  plexuses  surround  the  right  internal  carotid 
artery  and  its  branches,  which  supply  the  grey  tissue  of  the  right 
retina,  and  that  of  the  convolutions  of  the  right  cerebral  hemi- 
sphere, both  these  portions  of  grey  tissue  are  thrown  into  secre- 
tive action,  and  the  influence,  special  as  well  as  unspecial,  thence 
arising,  is  transmitted  to  the  left  olivary  ganglion.  Exactly  the 
same  description,  mutatis  mutmidis,  applies  to  the  other  appa- 
ratuses of  perceptive  consciousness.  If  it  be  asked,  how  the 
conclusion  was  arrived  at,  that  the  unspecial  as  well  as  special 
perceptive  oli-versal  filaments,  as  well  as  the  influences  which 
they  respectively  conduct,  pass  to  the  opposite  olivary  gangli- 
on?—  it  may  be  replied.  By  transcendental  reasoning  such  as 
this  :  —  Assuming  it  as  an  incontrovertible  and  established  law, 
that  the  simultaneous  flow  of  special  and  unspecial  influence  must 
take  place  from  the  same  side  of  the  cerebro-spinal  apparatus  to 
the  same  olivary  ganglion  on  one  side  or  other  ;  then,  if  it  can 
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be  shown,  from  anatomical  description,  that  the  unspecial  per- 
ceptive oli-versal  filaments  traverse  the  median  plane  of  that 
apparatus,  the  special  perceptive  oli-versal  filaments  must  also 
traverse  that  plane  :  or,  on  the  other  hand,  if  it  can  be  shevra, 
from  pathological  observations,  that,  in  one  single  instance,  the 
special  perceptive  oli-versal  filaments  traverse  the  same  plane, 
then  not  only  the  special  perceptive  oli-versal  filaments,  in  every 
other  instance,  but  also  the  unspecial  perceptive  oli-versal  fila- 
ments, must  traverse  it.  Now,  the  single  instance,  in  which  the 
special  perceptive  oli-versal  filaments  traverse  the  median  plane 
in  question,  is  to  be  found  in  the  optic  apparatus,  where,  from 
an  observation  of  Dr  Martinet,*  it  appears  that  the  perceptive 
oli-versal  filaments  from  the  right  retina,  for  example,  traverse 
that  plane  at  the  commissure  of  the  optic  nerves,  to  reach  the 
•unspecial  perceptive  oli-versal  fasciculus  at  the  inner  edge  of  the 
'left  eras  cerebri  going  to  the  left  olivary  ganglion  (36).  —  By 
such  transcendental  reasoning,  the  mastery  of  which  could  only 
be  attained  by  long-continued  and  severe  study,  I  became  assu- 
red, that  not  only  the  unspecial  perceptive  oli-versal  filaments, 
conducting  influence  from  the  grey  tissue  of  the  convolutions  of 
the  right  cerebral  hemisphere,  and  forming  a  part  of  the  great 
re-entrant  system  of  Dr  Gall,  but  also  the  special  perceptive  oli- 
versal  filaments  from  the  right  Schneiderian  membrane,  from  the 
;grey  tissue  of  the  right  corpus  striatum,  from  that  of  the  right 
•optic  thalamus,  from  that  of  the  auditory  nerve  in  the  labyrinths 
•of  the  right  ear,  from  that  of  the  right  side  of  the  tongue,  and 
from  that  of  the  whole  of  the  light  side  of  the  body,  traverse 
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the  median  plane  of  the  cerebro-spinal  apparatus,  to  reach  the 
left  olivary  ganglion.  This  was  a  most  important  conclusion, 
for  it  afiforded  me  complete  assurance  of  the  truth  of  some  posi- 
tions of  which  I  had  been  previously  in  doubt :  of  the  truth  of 
the  law  from  which  the  conclusion  was  drawn,  there  can  be  no 
doubt.  Now,  from  this  conclusion  we  are  enabled  to  trace  the 
special  perceptive  oli-versal  filaments  from  the  right  Schneide- 
rian  membrane,  across  the  median  plane  of  the  cerebro-spinal 
apparatus  at  the  anterior  commissure,  the  same  as  in  the  lower 
animals  ;  also  to  trace  the  special  perceptive  oli-versal  filaments 
from  the  grey  tissue  of  the  right  corpus  striatum,  across  that 
median  plane  at  the  same  place  ;  also  to  trace  the  perceptive  oli- 
versal  fasciculus,  from  the  grey  tissue  of  the  right  optic  thala- 
mus to  the  left  mammillary  body ;  and  also  the  special  perceptive 
oli-versal  filaments,  from  the  grey  tissue  of  the  right  auditory 
nerve  in  the  labyrinths  of  the  right  ear,  fi-om  the  grey  tissue  on 
the  right  side  of  the  mucous  membrane  of  the  tongue,  and  from 
the  grey  tissue  on  the  skin  of  the  whole  body, —  together  compo- 
sing the  superficial  transverse  filaments  of  the  right  side  of  the 
pons  Varolii,  —  all  to  the  unspecial  perceptive  oli-versal  fasci- 
culus on  the  edge  of  the  left  crus  cerebri,  as  it  passes  immediate- 
ly sinistrad  of  the  median  septum  of  the  tuber  annulare,  below 
its  transverse  superficial  filaments  on  the  left  side,  before  it  ter- 
minates at  the  left  olivary  ganglion.  Such  is  the  transcendental 
anatomy  of  the  perceptive  oli-versal  filaments,  special  as  well  as 
unspecial,  of  the  different  apparatuses  of  perceptive  consciousness. 

81.  Secondly— by  another  order  of  filaments,  —  that  of  the 
protective  versal  filaments  of  the  muscular  order,  —  a  portion  of 
the  same  special  influence,  from  the  grey  tissue  of  the  distal 


96 


THE  SCIENCE  OP  THE 


organs  of  impression  of  the  apparatuses  of  perceptive  conj^cious- 
ness,  is  simultaneously  transmitted  to  the  olivarj'  and  moriform 
ganglions  of  the  same  side,  to  be  subservient  to  the  contraction 
of  the  larger  muscles,  whose  office  is  to  protect  such  distal  orgaas 
from  the  efFecta  of  noxious  agents,  or  to  aid  these  organs  in  their 
functions.  By  the  contraction  of  such  protective  muscles,  these 
organs  are  either  shut  in  or  removed  from  the  offending  body, 
or  this  itself  is  driven  away.  Thus  the  retina  is  shut  in  from 
excessive  light  by  the  contraction  of  the  iris  ;  the  Schneiderian 
membrane  is  raised  from  the  offending  vapour  by  the  involuntary 
contraction  of  the  elevator  muscles  of  the  head,  or  the  sternuta- 
tory is  expelled  from  the  nostrils  by  the  contraction  of  the  ex- 
piratory muscles.  Thus,  also,  by  the  contraction  of  extensor 
muscles,  the  hand  is  drawn  away  from  contact  with  a  mechani- 
cal or  chemical  irritant.  By  means  of  influence  passing  along 
this  order  of  filaments,  certain  muscles,  it  has  been  said,  are 
contracted,  which  aid  the  distal  organs  of  impression  in  question 
in  their  functions.  We  have  an  example  of  this  in  the  contrac- 
tion of  the  inspiratory  muscles  upon  the  impression  of  an  odori- 
ferous body  on  the  Schneiderian  membranes,  causing  an  influx 
of  air  through  the  nostrils  ;  also  in  the  adaptation  of  the  eye  to 
the  sight  of  near  objects  by  the  contraction  of  the  muscles  of  the 
eyes  supplied  by  the  third  pair  of  nerves,  the  same  that  supply 
the  irides ;  *  also  in  the  bracing  of  the  tympanum  by  the  con- 
traction of  the  musculus  tensor  tympani,  supplied  by  a  fasciculus 
from  the  porta  dura  of  the  seventh  nerve ;  also  in  the  movement* 
of  the  tongue  and  fingers  on  the  contact  of  bodies  we  wish  to  taste 
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aad  to  touch.  Another  set  of  protective  muscles  mu.st  here  be 
noticed  as  deserving  attention,  eince  they  belong  to  all  the  ap- 
paratuses of  perceptive  consciousness.  I  mean  the  muscles  of 
inspiration,  more  especially  the  sterno-mastoid  and  the  trapezii. 
By  the  contraction  of  these  muscles  the  capacity  of  the  thorax 
is  enlarged,  the  capillaries  of  the  pulmonary  artery  are  dilated, 
and  an  afflux  of  blood  consequently  takes  place  from  the  capilla- 
ries of  the  whole  aortic  system.  This  was  beautifully  shewn  by 
the  experiments  of  Dr  Barry,  who  found  that,  at  every  inspira- 
tion, an  increased  flow  of  fluid  took  place  along  the  tubes  which 
he  had  connected  with  the  veins  of  the  animal.  Thus  the  liabi- 
lity of  the  morbidly  impressed  tissue  of  the  distal  organ  of  im- 
pression of  the  apparatus  of  perceptive  consciousness  to  inflam- 
mation, is  obviated  by  the  simultaneous  depletion  of  its  capilla- 
ries. In  the  olfactory  apparatus,  the  contraction  of  the  protect- 
ive inspiratory  muscles  above-mentioned,  is  well  illustrated  by 
the  inspiration  which  always  precedes  the  expiratory  act  in 
sneezing,  from  a  sternutatory  to  the  nostrils.  In  the  case  of  the 
optic  apparatus,  the  contraction  of  the  same  inspiratory  protect- 
ive muscles  is  shown,  either  by  the  primary  inspiration  in  sneez- 
ing from  looking  directly  at  the  bright  noon-day  sun,  or  by  the 
sudden  inspiration  and  shrug  of  the  shoulders,  or  start,  from  a 
flash  of  lightning.  In  the  same  manner,  in  the  case  of  the  audi- 
tory apparatus,  the  contraction  of  the  same  inspiratory  muscles 
is  shewn,  by  the  involuntary  sigh  and  start  from  a  violent  vibra- 
tion of  the  air  upon  the  tympana,  as  when  a  gun  or  cannon  is 
suddenly  and  unknowingly  fired  ofl'.  Likewise,  in  the  case  of 
the  apparatus  of  touch,  the  contraction  of  the  same  protective 
inspiratory  muscles  is  evident,  from  the  sudden  inspiration  and 

N 


98 


THE  SCIENCE  OF  THE 


elevation  of  the  shoulders,  when  the  skin  is  mechanically  or  che- 
mically irritated,  — as  when  it  is  pricked  with  a  needle,  or  when 
cold  water  is  dashed  upon  it,  or  when  a  person  enters  the  cold 
bath.  It  is  the  impression  of  the  cold  bath  of  our  atmosphere, 
upon  the  skin  of  the  newly  born  infant,  that  contracts  its  muscles 
of  inspiration,  and  so  dilates  its  thorax,  and  forces  the  air  by 
pressure  into  the  cells  of  the  lungs.  The  success  of  several  the- 
rapeutical means  of  resuscitation  altogether  depends  upon  the 
sudden  contraction  of  the  protective  inspiratory  muscles  in  ques- 
tion, from  powerful  impressions  upon  the  distal  organs  of  impres- 
sion of  the  apparatuses  of  perceptive  consciousness.  The  appli- 
cation of  carbonate  of  ammonia  to  the  nostrils  ;  the  dashing  of 
cold  water  over  the  face  ;  the  lifting  up  of  the  eyelids  in  a  state 
of  insensibility,  are  familiar  to  all.  The  prize-fighter  falls  insen- 
sible from  a  blow  upon  the  head  or  stomach :  his  nervous  system 
is  concussed.  What  is  to  be  done  ?  His  second  pours  a  flagon 
of  cold  spring  water  over  his  head ;  he  heaves  a  deep  sigh ;  opens 
his  eyes  ;  and  is  just  ready  in  due  time,  again  to  face  his  anta- 
gonist. The  student,  in  the  laboratory  of  practical  chemii-try, 
receives  a  whiff  of  the  hydrocyanic  acid  as  it  is  being  manufac- 
tured, and  falls  prostrate  — to  every  appearance  dead.  What 
shall  be  done  ?  Shall  ammonia  be  applied  to  his  nose  ?—  shall 
it  be  poured  down  through  a  pipe  into  his  stomach  ?— shall  he 
be  bled  in  the  jugular  vein  ?—ot  shall  he  have  a  tobacco  enema  ? 
They  know  better  things.  His  charitable  companions  run  for 
the  nearest  canful  of  cold  spring  water,  and  souse  it  all  over 
him.  He  heaves  a  deep  sigh,  opens  his  eyes,  and  starts  to  his 
feet,  resolved  fiilly  to  repay  such  kindness  whenever  a  suitable 
opportunity  shall  offer.   Such  instances  are  familiar  to  every 
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one ;  but  the  nervous  machinery,  by  which  the  contraction  of  the 
inspiratory  muscles  is  effected,  is  not  so  generally  known.  The 
morbid  impression  gives  rise  to  the  secretion  of  a  quantity  of 
nervous  influence,  which  being  carried,  by  protective  versal  fila- 
ments of  the  muscular  order,  to  the  primary  eerebro-spinal  gang- 
lions of  the  same  side,  a  quantity  of  nervous  influence  is  again 
sent  along  deal  filaments  to  contract  the  muscles  just  mentioned. 
In  the  case  of  the  olfactory  and  optic  apparatuses,  the  distinct 
^existence  of  the  protective  versal  filaments  of  this  order,  by  which 
the  protective  influence  is  conveyed  proximad  into  the  dtial  fila- 
ments supplying  such  inspiratory  muscles,  is  not  manifest ;  be- 
cause, during  their  whole  course,  such  versal  filaments  are  bound 
up  in  one  fasciculus  with  the  protective  versal  filaments  of  the 
organic  order  next  to  be  noticed.   This  is  not  the  case,  however, 
with  the  apparatuses  of  hearing  and  of  touch.    In  the  former  of 
these,  the  protective  wrsal  filaments,  carrying  back  the  inspira- 
tory influence,  join  the  portio  dura  of  the  seventh  pair,  of  which 
they  form  a  versal  part,  leaving  the  other  two  orders  of  filaments, 
before  these  reach  the  encephalic  mass.    In  the  latter  of  these 
apparatuses,  the  protective  versal  filaments,  carrying  back  the 
inspiratory  influence,  leave  the  other  two  orders  of  filaments, 
immediately  on  leaving  the  skin,  and  take  an  entirely  separate 
course.   The  protective  versal  inspiratory  filaments  of  the  appa- 
ratus of  touch  may  conveniently  be  divided  into  two  sets — one  for 
the  skin  of  the  face  and  head,  another  for  the  skin  of  the  whole 
body.   The  first  set  consist  of  a  portion  of  the  versal  part  of  the 
portio  dura  of  the  seventh  pair  of  nerves,  and  of  a  portion  of  the 
ver.«al  part  of  the  unganglionated  portion  of  the  fifth  pair  ;  the 
second  set  consist  of  a  portion  of  the  nervi  accessorii.   Thus  the 
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former  of  these  sets  performs  the  same  inspiratory  protective  act 
for  the  skin  of  the  face  that  the  latter  does  to  the  skin  of  the  trunk. 
It  will,  no  doubt,  be  said  that  the  nervi  accessorii  are  deal  fila- 
ments, carrying  nervous  influence  distad,  by  vi^hich  muscular 
fibres  are  contracted.  All  that  shall  be  replied  at  present  is,  that 
I  positively  knovr  the  reverse  ;  and  that  no  di-al  filaments  arise 
from  the  superficial  medullary  lateral  columns  of  the  spinal  cord. 
The  protective  versal  filaments  of  the  nervi  accessorii,  proceed- 
ing from  the  skin  of  the  trunk  and  extremities,  and  forming  a 
part  of  the  lateral  columns  of  the  spinal  cord,  merely  associate 
themselves  with  the  deal  filaments,  conducting  influence  distad, 
by  which  the  sterno-mastoid  and  trapezii  muscles  are  contracted, 
from  impressions  of  spirit  and  of  matter :  just  in  the  same  manner 
as  the  protective  versal  portions  of  the  portio  dura  of  the  seventh 
pair,  and  of  the  unganglionated  part  of  the  fifth  pair,  aft^r  leav- 
ing the  skin  of  the  face  and  head,  and  before  reaching  the  en- 
cephalon,  associate  themselves  with  dtial  portions  of  the  same 
nerves  ;  and  in  the  same  manner  as  other  protective  versal  por- 
tions of  the  nervi  accessorii  themselves  join  the  hypo-glossal 
nerves.  On  account  of  this  association  last-mentioned,  from 
sudden  impressions  upon  the  skin,  the  jaw  is  apt  to  be  depressed. 
Now  the  same  great  and  fundamental  law,  of  association  of  spe- 
cial with  unspecial  versal  filaments,  obtains  in  this  order,  as  in 
that  of  the  special  perceptive  oli-versal  filaments.  The  special 
protective  versal,  must  combine  with  the  unspecial  protective 
versal  filaments,  before  these  latter  reach  their  respective  gang- 
lions :  the  special  oli-versal  fasciculi,  with  the  unspecial  oli-ver- 
sal fasciculus  of  the  same  side  ;  and  the  special  mori- versal  fas- 
ciculi, with  the  unspecial  mori-versal  fasciculus  of  the  same  side. 
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In  ait.  32,  I  had  occasion  to  state  it  as  a  general  law,  that  the 
vinspecial  protective  versal  filaments  from  the  convolutions  of  the 
right  cerebral  hemisphere,  simultaneously  conduct  influence  to 
the  right  olivary  and  moriform  ganglions.  I  have  since,  hovr- 
ever,  found  it  proper  to  modify  that  opinion,  and  to  conclude 
that  the  unspecial  influence  from  the  unspecial  grey  tissue  of  a 
primary  cerehro-spinal  ganglion,  pas.ses  only  to  that  ganglion, 
or  its  symmetrical  congener.  Therefore  the  medullary  fascicu- 
lus, from  the  right  testis  to  the  right  olivary  ganglion,  must  alone 
he  regarded  as  the  unspecial  protective  oli-versal  fasciculus,  con- 
ducting protective  influence  from  the  convolutions  of  the  right 
cerebral  hemisphere ;  and  the  right  pillar  of  the  Vieussenian 
valve  must  be  regarded  as  entirely  a  special  protective  mori-ver- 
sal  fasciculus,  conducting  special  influence  to  the  right  moriform 
ganglion,  and  associating  with  the  unspecial  protective  mori- 
versal  fasciculus,  proceeding  from  the  unspecial  grey  tissue  of  the 
right  hemisphere  of  the  cerebellum,  before  that  fasciculus  reaches 
that  ganglion.  According  to  this  more  simple  and  more  elegant 
modification,  then,  the  right  special  protective  oli-versal  fasciculi 
of  the  present  order,  will  combine  with  the  right  unspecial  pro- 
tective oli-versal  fasciculus,  before  this  reaches  the  right  olivary 
ganglion  ;  while  the  right  special  protective  mori-versal  fascicu- 
li, will  combine  with  the  right  unspecial  protective  mori-versal 
fasciculus,  conducting  protective  influence  of  the  muscular  order 
from  the  plicated  layers  of  grey  tissue  of  the  right  hemisphere  of 
the  cerebellum  to  the  right  olivary  ganglion,  before  that  fasci- 
culus reaches  the  right  moriform  ganglion.  In  the  cases  of  the 
right  Schneiderian  membrane,  and  the  right  retina,  the  special 
protective  versal  filaments,  oli-versal  and  mori-versal,  of  the 
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present  order,  are  combined  together  into  one  fasciculus  with 
those  of  the  following  order,  as  far  as  the  proximal  side  of  the 
right  testis.  Here,  however,  the  two  genera  of  each  order  sepa- 
rate :  the  special  protective  oli-versal  filaments  of  both  orders, 
passing  to  the  right  olivary  ganglion,  in  conjunction  with  the 
unspecial  protective  oli-versal  fasciculus,  form  that  fasciculus, 
which  is  well  known  by  anatomists  to  pass  between  the  right 
testis  and  right  olivary  ganglion.    Thus  the  special  protective 
oli-versal  filaments  from  the  distal  organs  of  impression  of  the 
right  side  of  the  apparatuses  of  smell  and  of  sight,  conform  to  the 
law  of  association  of  special  with  unspecial  versal  filaments  just 
deUvered,    The  special  protective  mori-versal  filaments,  again, 
of  both  orders,  from  the  proximal  side  of  the  right  testis,  form- 
ing the  whole  of  the  right  pillar  of  the  Vieussenian  valve,  pass 
to  the  unspecial  protective  mori-versal  fasciculus.    That  pillar 
must  therefore  be  regarded  as  entirely  composed  of  special  pro- 
tective mori-versal  filaments  of  both  orders,  belonging  to  the 
■distal  organs  of  impression  above-mentioned.    The  association 
of  the  special  with  the  unspecial  protective  mori-versal  filaments 
passing  from  the  plicated  layers  of  grey  tissue  of  the  right  hemi- 
sphere of  the  cerebellum  to  the  right  moriform  ganglion,  is  thus 
also  according  to  the  general  law.   As  for  the  grey  tissue  of  the 
corpora  striata  and  optic  thalami  —  being  guarded,  by  its  situa- 
tion, from  pathological  impressions  from  without,  and  therefore 
needing  no  protective  muscles,  it  is  perhaps  provided,  not  with 
|)rotective  versal  filaments  of  the  muscular,  but  only  with  those 
of  the  organic  order.    In  the  right  side  of  the  apparatuses  of 
(hearing,  of  taste,  and  of  touch,  the  case  is  different.    Here  the 
special  protective  versal  filaments  of  the  present  order  leave 
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those  of  the  next  order,  a  considerable  space  before  the  former 
geuerically  resolve  themselves  into  oli-versal  and  mori-versat 
filaments.  The  special  protective  versal  fasciculi  of  the  muscu- 
lar order  from  the  grey  tissue  of  the  auditory  nerve  in  the  laby- 
rinths of  the  right  ear,  form  a  protective  versal  fasciculus,  pret- 
ty well  knovra  to  anatomists  tO'  leave  the  right  auditory  nerve, 
and  associate  itself  with  the  versal  portion  of  the  right  portio 
dura.  As  for  the  special  protective  versal  filaments  of  the  mus- 
cular order  of  the  right  side  of  the  apparatus  of  touch,  they 
may  be  very  conveniently  divided  into  three  divisions: — first,, 
that  special  protective  versal  fasciculus,  constituting  a  versal 
part  of  the  right  portio  dura,  and  which  does  not  belong  to  the 
auditory  apparatus ;  secondly,  the  protective  versal  portion  of 
the  unganglionated  part  of  the  right  fifth  nerve ;  thirdly,  the 
protective  versal  filaments  forming  a  part  of  the  unganglionated 
fasciculi  of  the  anterior  part  of  the  right  side  of  the  spinal  cord. 
As  the  two  first  of  these  divisions  are  subservient  to  the  protec- 
tion of  the  face  ;  so  the  third  division  is  subservient  to  that  of 
the  rest  of  the  body.  Thus  also  it  may  be  observed,  that  the 
portio  dura  of  the  right  seventh  nerve,  and  the  unganglionated 
part  of  the  right  fifth  nerve,  composed  as  they  are  of  special  pro- 
tective versal  fasciculi  and  of  deal  fasciculi,  appertaining  to  the 
apparatus  of  touch  for  the  head,  are  perfectly  analogous  in  their 
composition  to  the  unganglionated  fasciculi  of  the  anterior  part 
of  the  right  half  of  the  spinal  cord,  composed  as  these  are  of 
special  protective  versal  and  of  deal  fasciculi  appertaining  to  the 
apparatus  of  touch  for  the  whole  rest  of  the  body.  Observe, 
again,  the  beautiful  analogy  between  the  modes  in  which  the 
protective  versal  fasciculi  of  the  portio  dura  of  the  right  seventh 
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nerve,  of  the  unganglionated  part  of  the  right  fifth  nerve,  and  of 
the  unganglionated  fasciculi  of  the  anterior  part  of  the  right  aide 
of  the  spinal  cord,  generically  resolve  themselves  into  special 
protective  oli-versal  and  mori-versal  fasciculi.   At  the  sinciputal 
and  sacral  extremities  of  that  line,  where  the  right  crus  cerebelli 
meets  the  distal  dextrad  edge  of  the  right  crus  cerebri,  respect- 
ively rise  the  unganglionated  part  as  well  as  the  whole  of  the 
right  fifth  nerve,  and  the  portio  dura  of  the  right  seventh  nerve : 
as  Dr  John  Gordon  observes,'    Speaking  of  the  annular  protu- 
berance,— "  It  is  connected  laterally,"  says  he,  "  to  the  pedun- 
cles of  the  cerebellum ;  and  as  there  is  no  distinct  natural  boun- 
dary between  it  and  these  prolongations,  on  the  anterior  part,  I 
shall  consider  them  as  separated  from  each  other  by  an  imagi- 
nary straight  line,  drawn  from  the  forepart  of  the  attachment  of 
the  trigeminal  nerve,  to  the  forepart  of  the  attachment  of  the 
facial  nerve  of  the  same  side."    At  these  two  most  convenient 
points  of  origin,  the  extremities  of  this  line  of  conjunction  of  the 
right  crus  cerebelli  with  the  right  crus  cerebri,  the  special  pro- 
tective versal  fasciculi  of  the  portio  dura,  of  the  right  seventh 
nerve,  and  of  the  unganglionated  part  of  the  right  fifth  nerve, 
generically  resolve  themselves  into  oli-versal  and  mori-versal 
fasciculi.   The  special  protective  oli-versal  fasciculi,  of  the  mus- 
cular order,  merging,  join  themselves,  according  to  the  general 
law  of  association,  to  the  unspecial  protective  oli-versal  fascicu- 
lus, already  described  as  passing  from  the  right  testis  to  the 
right  olivary  ganglion  :  the  special  protective  mori-versal  fasci- 
culi, of  the  muscular  order,  gain  the  right  unspecial  protective 


*  Di-  John  Gordon,  foco  ciY.,  p.  112. 
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mori-versal  fasciculus,  and  along  with  it  the  right  tnoriform 
ganglion,  by  the  right  varoliad  peduncle  of  that  ganglion,  com- 
monly called  the  right  crus  cerebelli.  In  a  manner  precisely 
analogous,  the  special  protective  versal  fasciculi  of  the  muscular 
order,  constituting  a  versal  portion  of  the  unganglionated  fasci- 
culi of  the  anterior  part  of  the  right  half  of  the  spinal  cord,  gene- 
rically  resolve  themselves  into  oli-versal  and  mori-versal  fasci- 
culi, to  join,  respectively,  according  to  the  general  law  of  asso- 
ciation, the  right  protective  oli--versal  fasciculus,  and  the  right 
protective  mori-versal  fasciculus.  At  the  bottom  of  the  medulla 
oblongata,  the  right  special  protective  oli-versal  fasciculus  of  the 
muscular  order,  trending  dextrad  and  olivad  from  the  median 
plane  of  the  cerebro-spinal  apparatus,  and  passing  over  the  sur- 
face of  the  right  olivary  ganglion,  gains  the  unspecial  protective 
versal  fasciculus,  passing  from  the  right  testis  to  the  right  oli- 
vary ganglion ;  while  the  special  protective  mori-versal  fasci- 
culus of  the  muscular  order,  leaving  its  co-ordinal  but  disgene- 
roua  companion,  and  traversing  the  furrow  of  separation  between 
the  anterior  and  posterior  parts  of  the  right  half  of  the  spinal 
cord,  joins  the  sacral  peduncle  of  the  right  moriform  ganglion, 
commonly  called  the  right  coi-pus  restiforme,  and  so,  along  with 
this,  according  to  the  general  law,  associates  itself  with  the 
unspecial  protective  versal  fasciculus,  passing  from  the  plicated 
layers  of  grey  tissue  of  the  right  hemisphere  of  the  cerebellum, 
to  the  right  moriform  ganglion.  This  is  transcendental  anato- 
my derived  from  analogical  induction.  But  how,  it  may  be  ask- 
ed, are  we  assured  of  the  truth  of  such  transcendental  anatomy  ? 
It  may  again  be  replied,  By  transcendental  reasoning  such  as 
follows : — The  unspecial  and  special  influences  subservient  to  the 
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contraction  of  a  protective  muscle  are  both  secreted,  in  conse- 
quence of  a  material  impression  upon  the  grey  tissue  of  that  distal 
organ  of  impression  of  an  apparatus  of  perceptive  consciousness, 
to  which  that  muscle  belongs.  But  the  influence  of  that  impres- 
sion being  carried  to  the  sympathetic  ganglions  of  the  same  side, 
the  secretion,  and  flow  of  these  influences  to  their  ultimate  desti- 
nation in  the  muscle,  must  be,  therefore,  simultaneous.  In  con- 
sequence, however,  of  their  common  ultimate  destination,  these 
influences  must  be  transmitted  to  the  sam*  ganglion.  If,  there- 
fore, it  can  be  shewn,  in  a  single  instance,  that  the  special  pro- 
tective versal  filaments  of  the  muscular  order,  from  the  grey  tis- 
sue of  a  distal  organ  of  impression  on  the  right  side,  for  example, 
of  an  apparatus  of  perceptive  consciousness,  pass  to  the  right 
olivary  ganglion  ;  then,  not  only  the  unspecial  protective  versal 
filaments  from  the  grey  tissue  on  the  convolutions  of  the  right 
cerebral  hemisphere,  but  also  all  the  special  protective  versal 
filaments  of  the  same  order,  proceeding  from  the  grey  tissue  of 
all  the  distal  organs  of  impression  on  the  right  side  of  the  rest 
of  the  apparatuses  of  perceptive  consciousness,  must  pass  to  the 
same  olivary  ganglion.  The  same  reasoning  holds  in  regard  to 
the  moriform  ganglions.  Now  the  instances  alluded  to  may  be 
found,  it  is  presumed,  in  the  versal  portion  of  the  portio  dura  of 
the  right  seventh  nerve ;  in  that  of  the  unganglionated  part  of 
the  right  fifth  nerve ;  and  in  that  of  the  unganglionated  fasciculi 
of  the  anterior  part  of  the  right  side  of  the  spinal  cord.  These 
three  several  protective  versal  fasciculi  pass  to  the  right  olivary 
and  moriform  ganglions.  Therefore  the  unspecial  protective  ver- 
sal filaments,  from  the  convolutions  of  the  right  cerebral  hemi- 
sphere, and  from  the  plicated  layers  of  grey  tissue  in  the  right 
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bemispheie  of  the  -cerebellum,  as  well  as  the  special  protective 
versal  filaments  from  the  grey  tissue  of  all  the  rest  of  the  distal 
organs  of  impression  on  the  right  side  of  the  oerehro-spinal  appa- 
ratus, pass  to  the  right  olivary  and  raoriform  ganglions.  The 
only  exception  to  this  great  law  is  to  be  found  in  the  optic  appa- 
ratus, where  the  protective  influence  of  the  present  order,  from 
the  right  retina,  passes  both  to  the  right  and  left  olivary  and 
moriform  ganglions,  in  consequence  of  an  anastomosis,  at  the 
commissure  of  the  optic  nerves,  of  the  protective  versal  filaments 
of  the  muscular  order ;  so  that  the  protective  influence  from  the 
light  retina  simultaneously  causes  the  contraction  of  both  irides. 
But  stiU,  even  here,  the  protective  influence  from  the  right  reti- 
na is  carried  to  the  right  olivary  and  moriform  ganglions  j  only 
not  to  them  alone,  as  in  the  other  cases. 

82.  Thirdly — by  another  order  of  filaments, — that  of  the  pro- 
tective versal  filaments  of  the  organic  order,  —  a  portion  of  the 
special  influence  from  the  grey  tissue  of  the  distal  organs  of  im- 
pression of  the  apparatuses  of  perceptive  consciousness  is  trans- 
mitted to  the  olivary  and  moriform  ganglions  of  the  same  side, 
to  contract  the  muscular  fibres  of  the  heart,  the  arteries,  and  the 
capillaries,  and  to  eliminate  from  the  contents  of  these  latter 
vessels  the  various  glandular  products.  In  this  way,  not  only  is 
the  organization  of  the  tissue  of  such  distal  organs  maintained  ia 
a  healthy  state,  and  the  pathological  effects  of  noxious  irritants 
obviated,  but  these  latter  are  also  washed  away  or  diluted  by 
protective  glandular  products.  So  the  eyes  are  protected  by  the 
tears ;  the  tongue  by  the  mucous  and  salivary  secretions ;  and 
the  organization  of  the  head  and  whole  body,  through  the  instru- 
mentality of  the  filaments  of  the  present  order,  bound  up  in  the 
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ganglionated  fasciculi  of  the  fifth  pair  of  nerves,  and  in  those  of 
the  posterior  columns  of  the  spinal  cord  ;  as  was  finely  illustra- 
ted in  the  patient  of  M.  Serres,  in  whom  the  right  ganglion  of 
Gasser  was  completely  disorganized.    The  same  great  law,  of 
association  of  special  with  unspecial  versal  filaments,  obtains  in 
this  order  as  in  the  preceding.   The  special  protective  oli-versal 
filaments  of  the  organic  order  of  the  right  side,  associate  them- 
selves with  the  unspecial  protective  oli-versal  fasciculus,  conduct- 
ing influence  from  the  grey  tissue  of  the  convolutions  of  the  right 
cerebral  hemisphere,  before  that  reaches  the  right  olivary  gang- 
lion ;  while  the  special  protective  mori-versal  filaments  of  the 
organic  order  associate  themselves  with  the  unspecial  protective 
mori-versal  fasciculus  proceeding  from  the  plicated  layers  of 
grey  tissue  in  the  right  hemisphere  of  the  cerebellum,  before 
that  fasciculus  reaches  the  right  moriform  ganglion.    The  spe- 
cial protective  versal  filaments  of  both  genera  of  the  organic 
order,  from  the  right  Schneiderian  membrane,  from  the  right 
retina,  from  the  grey  tissue  of  the  right  corpus  striatum  and  of 
the  right  optic  thalamus,  continue  in  combination  with  the  spe- 
cial protective  versal  filaments  of  both  genera  of  the  muscular 
order,  appertaining  to  the  right  retina  and  right  Schneiderian 
membrane,  as  far  as  the  proximal  side  of  the  right  testis.  Here, 
however,  the  genus  of  special  protective  oli-versal  filaments  of 
the  organic  order,  in  conjunction  with  the  same  genus  of  special 
protective  oli-versal  filaments  of  the  muscular  order,  and  with 
the  right  unspecial  protective  oli-versal  fasciculus,  form  the  oli- 
vary fasciculus  passing  from  the  right  testis  to  the  right  olivary 
ganglion  ;  while  the  genus  of  special  protective  mori-versal  fila- 
ments of  the  organic  order,  in  conjunction  with  the  same  genus 


CEREBRO-SPINAL  PHENOMENA. 


109 


of  special  protective  mori-versal  filaments  of  the  muscular  order, 
form  the  right  pillar  of  the  Vieussenian  valve,  which,  according 
to  the  general  law  of  association,-  is  united  to  the  right  unspecial 
raori-versal  fasciculus  before  this  reaches  the  right  moriform 
ganglion.    In  the  case  of  the  auditory  apparatus,  the  special 
protective  versal  filaments  of  the  organic  order  ^f  both  genera, 
from  the  grey  tissue  in  the  right  ear,  continue  associated  in  a 
plexiform  fasciculus  after  the  special  protective  versal  filaments 
of  the  muscular  order  have  left  them —  as  far  as  near  the  ence- 
phalic mass.    Here  the  special  protective  mori-versal  filaments 
proceed  along  the  sacrad  peduncle  of  the  right  moriform  gang- 
lion, and  so  gain  the  right  unspecial  protective  versal  fasciculus, 
before  this  reaches  the  right  moriform  ganglion  ;  while  the  spe- 
cial protective  oli-versal  filaments  of  the  organic  order  directly 
seek  the  right  unspecial  protective  oli-versal  fasciculus  passing 
from  the  right  testis  to  the  right  olivary  ganglion.    As  for  the 
special  protective  versal  filaments  of  the  right  side  of  the  appa- 
ratuses of  taste  and  of  touch,  they  may  conveniently  be  divided 
into  two  sets: — first,  those,  along  with  the  special  perceptive 
oli-versal  filaments,  composing  the  ganglionated  fasciculus  of  the 
right  fifth  nerve  ;  secondly,  those,  along  with  the  special  percep- 
tive oli-versal  filaments,  composing  the  ganglionated  fasciculi, 
whose  filaments  proceed  from  the  right  side  of  the  spinal  cord. 
The  special  protective  versal  fasciculus  of  the  organic  order  of 
the  former  of  these  sets,  generically  resolves  itself  at  the  point  of 
orign  of  the  right  fifth  nerve  —  the  oli-versal  filaments  merging 
to  associate  themselves,  according  to  the  general  law,  with  the 
unspecial  protective  oli-versal  fasciculus  passing  from  the  right 
testis  to  the  right  olivary  ganglion  ;  while  the  mori-versal  fila- 
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ments,  by  «ie  right  varoliad  peduncle  of  the  morifonn  ganglion 
—  the  right  crus  cerebelli  — gain  the  right  unspecial  protective 
mori-versal  fasciculus  before  this  reaches  the  right  moriform 
ganglion.    The  special  protective  versal  fasciculi,  again,  of  the 
second  of  these  sets,  generically  resolve  themselves  before  they 
reach  the  encephalic  mass  of  the  spinal  cord.    The  special  pro- 
tective oli-versal  filaments  of  the  organic  order,  seek  the  lateral 
fasciculus  of  the  anterior  part  of  the  right  half  of  the  spinal  cord ; 
vrhile  the  special  protective  mori-versal  filaments,  continuing  to 
form  a  constituent  part  of  the  sacral  peduncle  of  the  right  mori- 
form ganglion,  so  reach  the  right  unspecial  mori-versal  fascicu- 
lus, according  to  the  general  law.    This  transcendental  descrip- 
tion, especially  as  regards  the  apparatuses  of  taste  add  touch,  is 
conformable  to  the  best  anatomical  observations.  The  right  fifth 
oerve  is  well  known  to  arise  in  three  fasciculi,  which  resolve 
them.selves  immediately  into  two  —  an  ungangUonated  and  a 
ganglionated  fasciculus.*    One  of  these  fasciculi,  composed  of 
the  protective  mori-versal  filaments  of  both  orders,  seeks  the 
right  moriform  ganglion  by  the  right  cms  cerebelli :  another, 
composed  of  the  protective  oli-versal  filaments  of  both  orders, 
seeks  the  right  olivary  ganglion :  the  third,  composed  of  an  oli- 
deal  fasciculus  of  voluntary  and  involuntary  motor  filaments,  and 
of  a  perceptive  oli-versal  fasciculus,  proceeds  from  the  left  oliva- 
ry ganglion.    "  The  anterior  roots"  of  the  spinal  cord,  accord- 
ing to  Bellingeri,  "  are  composed  of  numerous  nervous  fibres, 
liaving  nearly  the  same  thickness  (tiiat  of  a  hair),  each  of  which 
arises  separately  —  approaches  the  neighbouring  fibres  of  the 


*  Cloquet,  loco  ciL^  p.  595,  ait.  1527, 1529. 
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same  root,  but  does  not  blend  with  them.  The  anterior  roots, 
in  man  at  least,  do  not  enter  the  spinal  ganglia.  The  poste- 
rior roots  are  composed  of  fibres  arising  in  a  triple  order,  the 
chief  part  coming  directly  from  the  posterior  horns  of  the  grey 
substance,  while  other  filaments,  few  in  number,  take  their  origin 
from  the  white  substance  of  the  posterior  fasciculi,— and  others, 
again,  from  the  lateral  fasciculi.  In  comparing  the  anterior  and 
posterior  roots,  four  circumstances  may  be  remarked,  in  which 
they  differ.  1st,  The  filaments  of  the  posterior  roots  are,  gene- 
rally speaking,  thicker  and  less  numerous  than  the  filaments  of 
the  anterior  roots.  2dly,  The  filaments  of  the  posterior  alone 
present  the  plexiform  structure.  3dly,  The  posterior  roots  alone 
form  the  spinal  ganglia.  4th,  The  neighbouring  posterior  roots 
almost  all  communicate  by  nervous  filaments."*  It  may  here 
be  worthy  of  observation,  that  from  the  single  fact  of  the  gang- 
lionated  fasciculi  of  the  spinal  co^rd  sending  off  filaments  to  the 
sacral  peduncle  of  the  olivary  ganglion,  forming  a  part  of  the 
anterior  part  of  the  spinal  cord,  I  became,  from  analogy,  assured 
that  the  protective  versal  filaments  of  the  organic  order  are, 
like  those  of  the  muscular  order,  composed  of  oli-versal  and 
mori-versal  filaments. 

83.  Thus,  then,  the  following  beautiful  analogy  is  evident :  — 
that  while  those  parts  of  the  portio  dura  of  the  right  seventh 
nerve,  and  of  the  unganglionated  part  of  the  right  fifth  nerve, 
appertaining  to  the  right  side  of  the  apparatus  of  touch,  are 
analogous  in  composition  to  the  unganglionated  fasciculi  of  the 
anterior  part  of  the  right  side  of  the  spinal  cord  ;  the  ganglion- 
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ated  fasciculus  of  the  right  fifth  nerve  is  analogoas  in  itu  compo- 
sition to  the  ganglionated  fasciculi  of  the  right  side  of  the  same 
cord  :  and  the  whole  of  the  right  fifth  nerve,  with  its  deal  fasci- 
culus, to  the  nerves  from  the  right  half  of  the  spinal  cord,  com- 
posed of  the  ganglionated  and  unganglionated  fasciculi.  Thus, 
also,  it  appears  that  the  versal  portion  of  the  whole  of  the  spinal 
cord  is  merely  a  portion  of  the  special  versal  apparatus  of  touch, 
adapted  to  the  length  of  the  body  in  vertebrated  animals. 

84.  In  every  apparatus  of  perceptive  consciousnea<!,  it  must  he 
observed  that  these  three  oidera  of  special  versal  filaments  are 
combined  together  in  a  plexuose  manner,  for  some  distance,  great- 
er or  less,  according  to  circumstances,  from  the  grey  tissue  of 
the  distal  organs  of 'impression,  in  which  they  originate.  Where 
such  organ  is  of  extensive  surface,  as  in  the  apparatus  of  touch, 
the  special  protective  versal  filaments  of  the  muscular  order 
almost  immediately  leave  the  other  two  orders,  passing  clear  of 
them  till  closely  in  the  vicinity  of  the  olivary  and  moriform  gang- 
lions of  the  same  side  ;  the  other  two  orders,  however,  continue 
combined  together  in  a  plexiform  fasciculus  till  they  nearly  reach 
the  encephalic  mass.  But  when  such  distal  organ  is  only  of  small 
superficial  extent,  as  in  the  right  retina,  the  three  orders  of  fila- 
ments above-mentioned  form  together  ©ne  plexuose  fasciculus, 
as  far  as  the  commissure  of  the  optic  nerves,  where  the  special 
perceptive  oli-versal  filaments  leave  the  special  protective  versal 
filaments — the  former  to  associate  themselves  with  the  unspecial 
protective  versal  fasciculus  at  the  edge  of  the  left  crus  cerebri — 
the  latter  to  reach  the  right  natis.  On  account  of  the  extensive 
surface  of  the  Schneiderian  membranes,  the  olfactory  apparatus 
contains  an  arrangement  altogether  peculiar  to  itself.  The  fila- 
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nients  of  the  three  several  orders  form  themselves  into  a  number 
of  separate,  triply  compound  fasciculi,  which  all  meet  together  in 
those  hulgings  of  the  olfactory  nerves  which  lie  on  each  side  of  the 
crista  galli.    The  three  orders  of  filaments  then  continue  bound 
up  together  in  one  fasciculus,  on  each  side,  as  far  as  the  points  of 
union  of  what  are  called  the  roots  of  the  olfactory  nerves.  Such 
bulgings  are  not,  therefore,  to  be  regarded  as  analogous  to  the 
ganglions  of  Gasser,  which  are  composed  only  of  special  percep- 
tive oli-versal  firaments  and  special  protective  versal  filaments  of 
the  organic  order.    In  the  case  of  the  grey  tissue  of  the  corpora 
striata  and  optic  thalami,  on  account  of  its  close  connexion  with 
the  unspecial  versal  apparatus  of  the  olivary  ganglions,  the  spe- 
cial perceptive  oli-versal  order  of  filaments  immediately  leave 
the  special  protective  versal  filaments— the  former  seeking  t^ 
unepecial  perceptive  oli-versal  fasciculi  at  the  inner  edges  of  the 
opposite  crura  cerebri— the  latter,  the  unspecial  protective  ver- 
sal fasciculi  on  the  same  side,  aa  these  have  divaricated  into  the 
tseniffi  semicirculares  and  the  pedicles  of  the  pineal  gland.  In 
the  case  of  the  apparatus  of  taste,  again,  the  three  orders  of 
filaments  are  combined  together  for  a  considerable  distance  from 
the  mucous  membrane  of  the  tongue,  forming  what  are  called 
the  lingual  branches  of  the  inferior  maxillary  division  of  the  fifth 
pair  of  nerves.    This  latter  arrangement  is  on  account  of  the 
tongue  being  itself  a  moveable  fasciculus. 

85.  But,  to  be  somewhat  more  special ;  —  in  the  case  of  the 
right  side  of  the  olfactory  apparatus,  the  three  orders  of  medul- 
lary filaments,  already  described,  together  with  the  grey  fila- 
ment, are  all  mingled  together  in  a  plexiform  manner,  as  far  as 
the  point  which  is  described  by  anatomists  as  the  junction  of  the 
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three  roots  of  the  right  olfactory  nerve.  From  the  right  Sehnei- 
derian  memhrane,  to  the  bulb  on  the  right  side  of  the  crista  galli, 
these  four  orders  of  filaments  are  disgregated,  on  account  of  the 
considerable  extent  of  the  surface  of  that  membrane,  from  which 
they  proceed.    From  the  bulb  just  mentioned,  however,  these 
four  orders  of  filaments,  which  had  been  previously  disgregated, 
now  entirely  congregate  into  one  fasciculus,     far  as  the  well- 
known  place  of  junction  of  the  roots  before-mentioned.  Here 
the  grey  filament,  designated  by  M.  Cloquet  as  the  grey  root, 
proceeds  to  join  the  symmetrical  grey  tissue,  which  was  shewn' 
to  extend  between  the  cerebral  peduncles  as  far  as  the  tuber 
cinereum.    At  the  point  of  junction  of  the  roots  of  the  right 
olfactory  nerve,  the  special  perceptive  oli-versal  filaments,  sepa- 
rating from  the  special  protective  versal  filaments  of  both  orders, 
form  what  M.  Cloquet  calls  «  the  internal  white  root."  The 
special  perceptive  oli-versal  filaments,  forming  this  root,  proceed 
to  join,  according  to  the  general  law,  the  unspecial  perceptive 
oli-versal  fasciculus  "  from  the  anterior  convolutions  of  the  mid- 
dle lobes,  and  from  some  of  those  near  the  fissure  of  Sylvius"  • 
on  the  right  side,  constituting  the  perceptive  portion  of  the  right 
half  of  the  minor  division  of  the  great  re-entrant  system,  called 
that  of  the  anterior  commissure.    So  combined,  these  special 
perceptive  oli-versal  filaments  from  the  right  Schneiderian  mem- 
brane, gain,  by  traversing  the  median  plane  of  the  anterior  com- 
missure, the  left  crus  cerebri,  by  which,  along  the  course  already 
ascribed  to  the  unspecial  perceptive  oli-versal  fasciculus,  con- 
ducting unspecial  influence  from  the  convolutions  of  the  right 


*  Tiedemann,  toco  cit,,  p.  222. 
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cerebral  hemisphere,  they  reach  the  left  olivary  ganglion.  The 
secondary  gangUon  of  reinforcement  for  the  influence  conducted 
by  this  order  of  special  versal  filaments,  is  a  part  of  the  tuber 
cinereum.   This  anatomy  is  entirely  in  accordance  with  the  des- 
cription of  the  derivation  of  "  the  internal  white  root"  given  by 
M.  Cloquet,  and  with  what  Baron  Cuvier  has  observed  upon  the 
connexion  of  the  olfactory  nerves  of  animals  with  the  anterior 
commissure.    Speaking  of  this  root,  —  "  it  appears,"  says  M. 
Cloquet,  "  to  be  confounded,  posteriorly  and  inwardly,  with  the 
white  substance  which  occupies  the  internal  part  of  the  fissure  of 
Sylvius."   "  The  anterior  commissure  of  the  brain,"  says  Baron 
Cuvier,  "  is  evidently  united  to  the  olfactory  nerves  in  animals." 
"  In  such  of  the  mammiferous  animals  (in  particular  amoog  the 
Carnivora,  as  the  dog,  and  among  the  Ruminantia  and  Eoden- 
tia)  as  possess  the  olfactory  nerves  well  developed,"  says  Dr 
Tiedemann,  "  the  anterior  commissure  unites  also  the  two  en- 
largements of  these  nerves  ;  a  remark  which  has  already  been 
made  by  Cuvier."  *    Therefore,  in  accordance  with  the  general 
law  of  combination  of  special  with  unspecial  versa!  filaments,  as 
well  as  with  comparative  analogy,  the  special  perceptive  oli- 
versal  fasciculus,  from  the  right  Schneiderian  membrane,  must 
in  man,  as  well  as  in  some  of  the  lower  animals,  cross  the  me- 
dian plane  at  the  anterior  commissure,  in  order  to  reach  the 
unspecial  perceptive  oli-versal  fasciculus  at  the  inner  edge  of  the 
left  crus  cerebri. 

86.  As  for  the  special  protective  versal  filaments  of  both 
orders,  they  together  constitute  what  M.  Cloquet  calls  "  the 


*  Tiedemann,  loco  cit.,  p.  224;  see  also  p.  220. 
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external  white  root,"  which  rises,  he  says,  «  from  the  external 
region  of  the  corpus  striatum."   Obliquely  passing  over  the  sur- 
face of  the  right  corpus  striatum,  this  special  protective  versal 
fasciculus  joins  that  portion  of  the  right  unspecial  protective 
versal  fasciculus,  already  described  (54)  as  known  to  anatomists 
under  the  name  of  the  right  taenia  semicircularis.   So  combined, 
according  to  the  general  law,  the  special  protective  versal  fila- 
ments under  consideration  gain  the  right  testis,  the  secondary 
ganglion  of  reiuforcement  of  the  protective  influence  of  the  right 
Schneiderian  membrane,  and  the  right  corpus  striatum.  From 
the  right  testis,  the  special  protective  oli-versal  filaments  of  both 
orders  pass,  by  the  olivary  fasciculus  already  described,  to  the 
right  olivary,;ganglion  ;  while  the  special  protective  mori-versal 
filaments  of  both  orders  reach  the  right  moriform  ganglion  by 
the  right  pillar  of  the  Vienssenian  valve.  Accordingly  we  read, 
in  Professor  RosenmuUer's  account  of  Dr  GaU's  discoveries,  in 
the  second  volume  of  the  Edinburgh  Medical  Journal,  that 
"  the  olfactory  nerve  arises  from  its  bundle  in  the  spinal  marrow, 
ascends  towards  the  testis  as  its  ganglion,  spreads  from  this  as  a 
broad  fibrous  band  outwards  upon  the  pedunculi  cerebri  ;  winds 
around  the  under  and  outer  part  of  the  corpus  striatum  in  the 
same  manner  as  the  optic  nerve,  and  can,  like  it,  be  peeled  off 
the  corpus  striatum." 

87.  The  purpose  of  the  protective  influence,  that  passes  from 
the  Schneiderian  membranes  along  the  special  protective  versal 
filaments  of  the  muscular  order,  has  already  been  specified,  in 
art.  81. 

88.  The  purpose  of  the  protective  influence,  that  passes  along 
the  special  protective  versal  filaments  of  the  organic  order,  is  to 
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contract  the  muscular  fibres  of  the  arteries  and  capillaries  of  the 
whole  aortic  system,  but  more  especially  of  those  of  the  head. 
The  efifeet  of  this  influence  is  well  illustrated  by  the  use  of  ster- 
nutatories to  restore  the  normal  state  of  the  distended  capillaries 
of  the  retina  in  some  cases  of  amaurosis,  as  also  to  remove  re- 
peated sneezing,  arising  from  an  irritable  state  of  the  capillaries 
of  a  portion  of  the  Schoeiderian  membrane.    It  is  thus  that  a 
few  pinches  of  snuff  have  been  found  to  remove  obstinate  sneez- 
ing,* and  that  what  are  called  cephalic  snuffs  relieve  head-ache. 
The  protective  influence  of  this  order  is  transmitted,  as  has  been 
shewn,  first  to  the  olivary  and  moriform  ganglions  of  the  same 
side,  and  then,  by  cerebro-deal  filaments,  as  will  afterwards  be 
shewn,  to  the  corresponding  superior  and  inferior  cervical  sympa- 
thetic ganglions,  and  others,  whose  filaments  supply  the  internal 
and  external  carotid  and  vertebral  arteries,  and  pulmonary  and 
cceliac  arteries. 

89.  Because,  after  the  olfactory  nerves  had  been  cut,  the 
Schneiderian  membranes  were  impressible  as  to  the  conscious- 
ness of  the  contact  of  strong  volatile  vapours,  such  as  ammonia ; 
and  because,  when  they  had  been  isolated  from  the  ganglions  of 
Gasser,  these  membranes  were  unimpressible  as  to  the  smell  of 
finer  odours,  M.  Majendie  has  seemingly  questioned  the  essen- 
tiality of  the  olfactory  nerves  to  smell.  The  ingenious  first 
Monro  has  very  happily  observed,  that  "  the  fingers,  dipped  in 
acid  and  several  other  acrid  liquors,  have  a  sensation  very  like  to 
tasting ; "  and  what  hinders  the  Schneiderian  membranes,  then, 
having,  when  the  olfactory  nerves  are  cut,  a  precisely  similar 


*  Johnson's  Med.-Chir.  Review,  Oct.  1836,  p.  501. 
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nervous  endowment  with  the  fingers,  and  a  much  softer  tissue, 
from  being  impressible  to  strong  volatile  vapours  P  Provided 
with  all  their  versal  appurtenances,  the  membranes  in  question 
are  impressible  as  to  smell  by  the  most  delicate  odours.  Depri- 
ved of  a  portion  of  these  appurtenances,  they  are  not  so  impress- 
ible.   That  is  all. 

90.  In  the  case  of  the  right  half  of  the  optic  apparatus,  the 
special  perceptive  oli-versal  filaments  are  bound  up  with  the  spe- 
cial protective  versal  filaments  of  both  orders,  and  the  grey  fila- 
ment, as  far  as  the  commissure  of  the  optic  nerves.    Here  the 
grey  filament  joins  the  symmetrical  grey  tissue.    The  special 
perceptive  oli-versal  fasciculus  from  the  right  retina  pa.sses  the 
median  plane  of  the  cerebro-spinal  apparatus,  gains  the  left  side 
of  the  tuber  cinereum,  the  secondary  ganglion  of  reinforcement 
of  the  perceptive  inlluence,  and  joins,  according  to  the  gene- 
ral law,  the  unspecial  perceptive  oli-versal  fasciculus,  from  the 
•grey  tissue  of  the  convolutions  of  the  right  cerebral  hemisphere. 
These  two  fasciculi,  now  combined,  pass  along  the  inner  edge  of 
the  left  crus  cerebri  to  the  left  oUvary  gangbon,  in  the  manner 
already  described.   This  is  in  conformity  to  the  law  before  given, 
of  the  combination  of  the  special  with  the  unspecial  perceptive 
oli-versal  filaments.    The  fact  that  the  special  perceptive  oli- 
versal  filaments,  from  the  right  retina,  pass  to  the  edge  of  the 
left  crus  cerebri,  across  the  median  plane  of  the  cerebro-spinal 
apparatus,  in  the  commissure  of  the  optic  nerves,  is  established 
by  an  observation  of  Dr  Martinet.    "  Lesions  of  the  pituitary 
gland,  of  the  infundibulum,  and  of  the  grey  lamella  in  which  It 
terminates,  by  causing  compression  of  the  optic  nerves  at  one 
side  behind  the  point  of  decussation,  may  induce  blindness  of  the 
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opposite  eye,"  says  this  excellent  pathologist.    The  fact  o-f  the 
transmission  of  the  perceptive  influence  from  the  retinse  along  the 
inner  edges  of  both  the  crura  cerebri,  by  a  route  altogether  distinct 
from  that  of  the  protective  influence,  is  proved  by  several  patho- 
logical observations.  There  is  a  case  quoted  by  Dr  Mackenzie, 
from  the  Synopsis  of  Mr  Travers  on  diseases  of  the  eye,  where 
complete  blindness  arose  from  a  "  circumscribed  tumour  com- 
pressing the  left  optic  nerve,  immediately  behind  the  ganglion 
opticum,"  but  where  the  "  iris  was  active."*    Here  the  special 
influence  had  been  secreted  in  the  retinee,  and  passed  as  far  as 
the  commissure  of  the  optic  nerves,  from  which,  however,  along 
the  inner  edges  of  the  crura  cerebri,  its  course  had  been  impeded  ; 
while  to  the  nates  the  course  of  the  protective  influence  had  been 
left  entirely  free.    On  the  other  hand,  again,  the  course  of  the 
influence  along  the  special  perceptive  oli-versal  fasciculi,  at  the 
inner  edges  of  the  crura  cerebri,  may  be  free,  while  the  course  of 
the  protective  influence  along  the  protective  versal  filaments,  by 
way  of  the  nates,  to  the  olivary  and  moriform  ganglions,  may  be 
impeded.  "  I  have  already  adverted  to  the  occasional  moveable- 
ness  of  the  iris,"  says  Mr  Cooper,  in  his  excellent  Surgical  Dic- 
tionary, "  notwithstanding  the  insensible  state  of  the  retina.  Let 
me  next  take  notice  of  a  case,  which  sometimes  presents  itself, 
and  is  quite  the  reverse  of  this  last.    The  nerves  of  the  iris  may 
be  paralytic,  while  those  of  sight  continue  unimpaired."  Here 
is  evidence,  next  to  demonstrative,  then,  that  the  influence  sub- 
servient to  sight,  and  that  subservient  to  the  contraction  of  the 
irides,  at  some  part  of  their  course,  pass  by  entirely  diflerent  and 


*  Mackenzie,  loco  cit.,  p.  777. 
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distinct  routes.  Such  anatomy  and  physiology  are  not  without 
their  value  in  the  diagnosis  of  the  diseases  of  the  optic  apparatus. 
Whether  sight  or  the  contraction  of  the  irides  follows,  upon  the 
impression  of  light  upon  either  retina,  it  shews  that  that  retina  is 
impressihie,  and  capable,  in  some  degree,  of  performing  its  secre- 
tive function.  In  such  ease,  therefore,  the  lesion  must  be  looked 
for  somewhere  beyond  the  point  of  separation  of  the  special  per- 
ceptive oli-versal  and  special  protective  versal  filaments— that  is, 
somewhere  beyond  the  commissure  of  the  optic  nerves.  This  is 
a  fact  highly  worthy  of  attention  in  the  treatment  of  amaurosis. 
Why  waste  useless  therapeutical  means  to  restore  the  secretive 
function  of  a  retina  that  is  perfectly  impressible,  but  where,  by 
pressure  or  disorganization,  the  influence  it  secretes  to  cause 
vision  is  interrupted  in  its  progress  to  the  organ  of  conscious- 
ness ? 

91.  M.  Brachet,  indeed,  informs  us,  that  "  M.  Flourens  found, 
after  new  experiments,  that  the  section  of  the  tubercles,  (the 
tubercula  quadrigemina,)  in  paralysing  vision,  paralyses  also  the 
movements  of  the  pupil."    But  it  is  submitted  whether  more 
lesion  was  not  here  inflicted  than  was  necessary.    The  whole 
unspecial  protective  influence,  arising  from  the  grey  tissue  of  the 
convolutions  of  the  brain,  subservient  to  the  organic  functions 
of  the  deal  filaments  of  the  arteries  and  capillaries,  was,  by  the 
operation  of  M.  Flourens,  interrupted  in  its  progress.  Properly, 
the  protective  versal  filaments  only,  of  the  optic  apparatus  on 
both  sides,  as  they  obliquely  cross  the  cerebral  peduncles,  should 
have  been  divided.    In  that  case,  this  apparatus  would  have 
been  deprived  of  the  function  of  such  filaments  only,  without  the 
destruction  of  other  important  parts.   I  must  confess  that  I  have 
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little  or  no  confidence  in  the  results  attempted  to  he  established 
from  such  reckless,  uncogitated,  and  slashing  experiments,  whe- 
ther performed  by  my  own  countrymen,  or  by  our  highly  esteem- 
ed fellow-labourers  on  the  other  side  of  the  channel,  until  these 
results  have  been  confirmed  by  pathological  observations.  When 
Dr  Martinet  informs  us,  that  "  contraction,  immobility,  constant 
oscillation  of  the  pupil  at  one  side,  indicate  usually  an  alteration 
of  the  corpora  quadrigemina  of  the  opposite  side,"  he  says  no- 
thing of  blindness  being  the  effect  of  such  lesion.  "Wherefore 
did  Mr  Travers's  patient  not  see,  if  the  influence  subservient  to 
sight  passed  by  way  of  the  nates  to  the  organ  of  consciousness  ? 
There  was  no  obstruction  to  the  influence  in  that  direction,  as 
was  manifest  by  the  contraction  of  both  irides  on  the  impression 
of  light  upon  either  retina.  The  tumor  did  not  press  upon  the 
filaments  which  obliquely  cross  the  cerebral  peduncles.  But  if 
the  secretive  function  of  the  retinee  be  established  by  their  im- 
pressibility as  to  sight ;  and  their  impressibility  as  to  contraction 
of  the  irides  be  abolished  by  lesion  or  destruction,  found  after 
death  in  the  protective  versal  filaments  of  the  muscular  order  in 
any  part  of  their  course,  then  it  is  demonstrated  that  the  influ- 
ence subservient  to  sight  does  not  pass  by  the  nates  at  all,  but  in 
the  course  assigned  to  it,  according  to  a  general  law,  applying  to 
all  the  apparatuses  of  perceptive  consciousness.  The  protective 
and  perceptive  influences  are  both  simultaneously  secreted  from 
the  same  impression  of  light  upon  the  retina. 

92.  The  protective  versal  filaments  of  the  muscular  order, 
from  the  right  retina,  anastomose  with  those  from  the  left  retina, 
it  is  presumed,  in  the  centre  of  the  commissure  of  the  optic  nerves. 
The  consequence  of  such  an  arrangement  is,  that  the  protective- 
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influence  from  the  right  retina  simultaneously  passes  to  botfr 
nates,  the  secondary  ganglions  of  reinforcement  for  the  protect- 
ive influence  belonging  to  the  optic  apparatus.  From  the  right 
and  left  nates,  again,  the  protective  influence  from  the  right 
retina  simultaneously  passes  to  the  olivary  and  moriform  gang- 
lions on  both  sides,  by  the  right  and  left  pillars  of  the  Vieussenian 
valve,  and  the  right  and  left  protective  versal  fasciculi,  passing, 
as  has  already  been  described,  from  the  right  and  left  testes, 
to  the  right  and  left  olivary  ganglions.  This  is  evidently  one 
exception  to  the  general  lavr,  of  the  special  protective  influence 
passing  from  the  distal  organs  of  impression  of  the  apparatuses 
of  perceptive  consciousness  to  the  olivary  and  moriform  gang- 
lions, only  on  the  same  side.  Thus,  then,  the  protective  influence 
of  the  muscular  order,  from  either  retina,  passes  to  the  primary 
eerebro-spinal  ganglions  of  both  sides.  Accordingly,  when  the 
light  impresses  only  the  right  retina,  for  example,  both  irides 
contract.  But  the  protective  influence  from  the  right  natis  con- 
tracts the  left  iris  ;  that  from  the  left  natis  the  right  iris,  —  as 
appears  from  the  above-mentioned  observation  of  Dr  Martinet. 
This  will  be  satisfactorily  explained  when  we  come  to  treat  of 
the  deal  apparatus  of  the  olivary  and  moriform  ganglions,  and 
speak  of  the  third  pair  of  nerves. 

93.  Such  general  anatomy  is  not  only  in  perfect  accordance 
with  the  general  laws  of  combination  of  the  special  perceptive 
oli--versal  and  special  protective  versal  filaments,  respectively 
with  the  unspecial  perceptive  oli-versal  and  protective  versal 
filaments,  but  also  enables  us  to  give  a  satisfactory  explanation 
of  some  phenomena  well  known  to  those  conversant  with  diseases 
of  the  eyes.   "  There  are  two  facts  regarding  the  motions  of  the 
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pupil  in  amaurotic  cases,"  says  Dr  Mackenzie,  "  which  have 
attracted  much  attention.  The  first  is,  that  the  pupil  of  a  com- 
pletely amaurotic  eye  will  often  move  briskly,  according  to  the 
degree  of  light  acting  on  the  opposite  or  sound  eye,  vphile,  if  wq 
expose  the  amaurotic  eye  by  itself,  its  pupil  remains  perfectly 
motionless,  and  much  dilated.  The  second  fact,  and  one  ac- 
counted still  more  extraordinary,  is,  that  in  some  cases,  where 
the  patient  is  totally  blind,  both  pupils,  according  to  the  inten- 
sity of  light  to  which  the  eyes  are  exposed,  vary  in  diameter  ex- 
actly as  in  health." 

94.  The  special  protective  versal  filaments  of  the  organic 
order,  however,  from  the  right  retina,  do  not  anastomose  with 
those  from  the  left.  It  is  a  general  law  of  the  protective  versal 
filaments  of  this  order,  without  an  exception,  that  they  conduct 
their  infiuence  only  to  the  olivary  and  moriform  ganglions  on  the 
same  side  as  that  in  which  they  arise  from  the  grey  tissue  of  the 
special  organ  of  impression  of  an  apparatus  of  perceptive  con- 
sciousness. Accordingly,  the  protective  versal  filaments  of  the 
organic  order  from  the  right  retina,  keeping  to  the  outside  and 
clear  of  the  median  line  of  the  commissure  of  the  optic  nerves, 
obliquely  cross  over  the  right  crus  cerebri  to  gain  the  right  natis. 
From  this  secondary  ganglion  of  reinforcement  of  the  muscular 
as  well  as  the  organic  protective  influence,  the  protective  versal 
fasciculus  divaricates  into  the  right  pillar  of  the  Vieussenian 
valve,  and  the  fasciculus  passing  from  the  right  testis  to  the  right 
olivary  ganglion.  Thus  the  protective  influence  of  the  organic 
order  from  the  right  retina  passes  to  the  right  olivary  and  mori- 
form ganglions,  and  vice  versa. 

95.  Physiological  and  pathological  phenomena,  as  well  as  the 
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latest  anatomical  observations,  are  in  accordance  with  these 
views.  It  has  already  been  observed  that  the  special  protective 
veraal  filaments  from  the  retinae  and  Schneiderian  membranes, 
together  with  those  proceeding  from  the  grey  tissue  of  th»  corpora 
striata  and  optic  thalami,  are  the  only  special  protective  versal 
filaments  which  go  to  compose  the  right  and  left  pillars  of  the 
Vieussenian  valve,  and  the  right  and  left  olivary  fasciculi,  pass- 
ing respectively  from  the  right  and  left  testes  to  the  right  and  left 
moriform  and  olivary  ganglions.  Now  it  is  found,  that  when  the 
only  organs  of  impression  subjected  to  external  stimulants— viz. 
the  Schneiderian  membranes  and  the  retinae — are  pathologically 
irritated,  the  former  by  sternutatories,  the  latter  by  the  direct 
light  of  the  sun,  the  same  phenomenon,  sneezing,  takes  place.  It 
is  also  by  the  close  connexion  of  the  protective  versal  filaments 
of  the  organic  order  of  the  olfactory  and  optic  apparatuses  that  the 
tonic  contractility  of  the  arteries  and  capillaries  of  the  Schnei- 
derian membranes  and  retinae  are  equally  benefited  by  moderate 
and  physiological  stimuli  upon  either  of  these  pairs  of  distal  or- 
gans of  impression.  Hence  we  find,  that  seclusion  from  light  is 
not  the  proper  way  to  restore  the  capillaries  of  the  retina  to  their 
normal  condition,  after  their  inflammation  has  been  removed. 

96.  "  Vicq-d'Azyr  had  found,  on  examining  with  a  micro- 
scope, a  horizontal  section  of  the  optic  nerves  of  the  human  sub- 
ject, after  it  had  been  hardened  by  immersion  in  alcohol,  that  the 
medullary  fibres,  occupying  the  exterior  side  of  the  optic  nerves, 
proceed  in  a  direct  manner  from  the  optic  thalamus  to  the  eye  of 
the  same  side  ;  and  that  the  place  of  union  presents  an  homoge- 
neous tissue.  The  Wenzels  came  nearly  to  a  similar  conclusion 
from  their  observations,  but  remarked,  in  addition,  that  while 
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the  fibres  of  the  exterior  side  of  the  nerve  go  immediately  to  the 
eye  of  the  same  side,  those  fibres,  placed  in  its  inteiior  side,  are 
directed  obliquely  towards  the  other  nerve,  vpithout,  hovrever, 
any  crossing  of  fibres  being  manifest  at  the  point  where  the  junc- 
tion of  both  nerves  takes  place.  M.  Treviranus  has,  in  a  great 
measure,  confirmed  these  observations  on  the  male  simia  aygula. 
The  nerves  and  brain  were  left  during  some  months  in  alcohol, 
and  afterwards  kept  some  time  in  caustic  potash,  to  soften  them. 
Having  thus  prepared  them,  he  submitted  them  to  a  careful  dis- 
section, when  he  made  out,  with  the  aid  of  a  microscope,  that  the 
external  fibres  of  the  upper  side  of  each  were  continued  from  their 
cerebral  extremity  to  that  in  the  eye,  without  uniting  themselves 
to  those  of  the  other  side  ;  whilst,  on  the  contrary,  the  internal 
and  inferior  fibres  of  one  nerve  went  to  the  other  side,  and  united 
with  the  fibres  of  the  opposite  nerve.  It  was  difficult  to  deter- 
mine whether  any  of  the  fibres  actually  passed  from  one  side  to 
the  other.  He  thought,  however,  that  some  of  the  fibres  did  so. 
The  internal  fibres,  thus  interlacing  together,  were  evidently 
more  numerous  than  the  external  fibres  T»rhieh  ran  to  the  eye 
without  uniting  with  those  of  the  opposite  nerve."*  I  would 
submit  to  the  future  observations  of  anatomists,  whether  the 
transition  of  the  special  perceptive  oli-versal  filaments  to  the 
opposite  crus  cerebri,  may  not  be,  in  some  measure,  hidden  by 
their  entrance  into  the  tuber  cinereum,  the  secondary  ganglion 
of  reinforcement  of  the  perceptive  influence  for  the  optic  appara- 
tus ;  and  whether  the  filaments  on  the  internal  side,  described  by 
the  Wenzels  as  obliquely  directed  towards  each  other,  "  without, 


*  Johnson's  Med.-Chir.  Review,  July  1825,  p.  203. 
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however,  any  crossing,"  are  not  the  special  protectrve  versal 
filaments  of  the  muscular  order  from  both  retinae,  anastomosing 
together  according  to  the  views  already  laid  down. 

97.  The  protective  deal  portion  of  the  optic  apparatus  properly 
comes  to  be  considered  in  a  future  part  of  this  work,  under  the 
induction  of  the  di'al  apparatus  of  the  olivary  and  moriform 
ganglions.  '  It  may  be  worth  while  here  to  state,  however,  that 
the  orbiculares  palpebrarum  muscles  are  not  contractile  from  the 
influence  secreted  in  the  retinae.  These  muscles  properly  belong 
to  the  apparatus  of  touch,  and  are  physiologically  and  patholo- 
gically contracted  from  irritation  of  the  eyelids  alone,  but  not 
from  that  merely  of  the  conjunctiva.  The  sudden  contraction  of 
those  muscles  in  winking  on  the  approach  of  a  threatening  body, 
again,  arises  from  an  impression  of  the  spirit  consequent  upon  a 
previous  perception  of  the  threatening  body.  I  have  seen  an  in- 
stance, in  a  young  child,  where  the  retinae  were  both  delicately 
impressible  as  to  the  motions  of  the  irides,  yet  where  there  was 
no  winking  when  the  hand  was  darted  at  the  face.  The  blind- 
ness was  imputed  by  the  child's  mother  to  an  injury  of  the  brain 
■from  compression  at  delivery,  and  the  cause  no  doubt  acted,  pos- 
teriorly to  the  commissure  of  the  optic  nerves,  upon  the  percep- 
tive versal  fasciculi  of  the  optic  apparatus.  The  only  other  pro- 
tective deal  fasciculi  of  the  optic  apparatus,  besides  the  third  pair 
of  nerves,  are  those  of  the  fourth  pair.  These  are  unique  in  their 
character  as  deal  fasciculi ;  they  arise  not  from  a  primary,  but 
a  secondary  ganglion  of  the  cerebro-spinal  system  ;  and  it  is 
remarkable  that  they  are  instrumental  in  afifording  protection  to 
the  eyes,  by  relaxation  of  their  office  in  contracting  the  superior 
^■oblique  muscles.   As  soon  as  the  light  is  excluded  from  the  reti- 
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nae,  and  the  nates  are  no  longer  stimulated  by  protective  influ- 
ence thence  arising,  these  muscles  being  relaxed,  the  inferior  ob- 
lique and  inferior  recti  muscles  predominating,  as  will  be  shewn, 
afterwards,  turn  the  cornese  upwards  and  backwards, 

98.  In  the  apparatuses  of  taste  and  of  touch,  the  three  orders- 
of  special  versal  medullary  filaments,  conducting  influence  from 
the  right  side  of  the  tongue,  and  from  the  skin  of  the  right  side 
of  the  body,  continue  combined  in  a  plexuose  fasciculus,  only  for 
a  very  short  distance  from  those  distal  organs  of  impression. 
The  special  protective  versal  filaments  of  the  muscular  order, 
almost  immediately  foregoing  the  plexuose,  and  assuming  the 
parallel  disposition,  leave  the  other  two  orders  of  filaments,  The 
only  exception  to  this,  is  in  the  cases  of  the  lingual  and  inferior 
dental  branches  of  the  inferior  maxillary  division  of  the  right 
fifth  nerve  ;  —  the  former  distributed  to  a  moveable  organ  —  the 
latter  entering  a  bony  canal.  In  consequence  of  this  distribution, 
it  is  evident  that  the  special  protective  versal  filaments  of  the 
muscular  order,  in  the  cases  just  noticed,  continue  combined  in 
a  plexuose  fasciculus  along  with  the  other  two  orders  longer  than 
would  otherwise  have  been  the  case. 

99.  The  function  of  the  special  protective  versal  filaments  of 
the  muscular  order  of  the  right  side  of  the  apparatuses  of  taste 
and  of  touch,  is  to  conduct  influence  from  the  right  side  of  the 
tongue,  and  the  skin  of  the  right  side  of  the  body,  to  the  right 
olivary  and  moriform  ganglions,  to  contract  certain  muscles  pro- 
tective of  these  organs  of  impression  from  noxious  agents.  These 
muscles  afford  protection,  either  by  removing  the  ofiending  body^ 
or  by  shutting  in  the  suffering  organ.  This  order  may  most 
conveniently  be  considered,  in  its  anatomy  and  physiology,  in. 
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three  divisions  :  1st,  the  versal  portion  of  the  portio  dura  of  the 
right  seventh  nerve ;  2d,  the  versal  portion  of  the  ungangliona- 
ted  part  of  the  right  fifth  nerve  ;  3d,  the  versal  portions  of  the 
unganglionated  fasciculi,  from  the  anterior  part  of  the  right  side 
of  the  spinal  cord,  and  of  that  part  of  the  cord  itself.  A  very- 
good  illustration  of  the  effect  of  the  influence  conducted  by  the 
first  division,  is  to  he  found  in  the  contraction  of  the  right  orbi- 
cularis muscle  from  irritation  of  the  lids  of  the  right  eye.  This 
division  is  not  distributed  upon  the  conjunctiva.  Accordingly, 
this  membrane  may  be  touched  with  a  probe  without  winking. 
This  follows  only  upon  irritation  of  the  eyelids  themselves ;  and 
there  is  every  reason  to  suppose  that  involuntary  physiological 
winking  arises  from  the  remora  of  the  tears  in  the  ducts  of  the 
lids,  and  not  from  irritation  of  the  conjunctiva.  I  have  dug  out, 
with  the  point  of  a  lancet,  a  piece  of  iron  embedded  in  the  cor- 
nea, the  individual  himself  holding  his  eyelids  open  all  the  while. 
In  fact,  deprived  of  the  distribution  of  the  protective  versal  fila- 
ments of  the  portio  dura  of  the  seventh  pair,  the  conjunctiva  is 
utterly  destitute  of  an  apparatus  for  conducting  influence  to  the 
primary  eerebro-spinal  ganglions,  by  which  the  larger  muscles 
are  contracted.  The  fasciculi  of  the  ganglions  of  Gasser,  and 
their  congeners  on  the  spinal  cord,  though  impressible,  when 
mechanically  irritated,  as  to  consciousness  of  pain,  and  contrac- 
tion of  the  muscular  fibres  of  the  arteries  of  the  face  and  glan- 
dular secretions,  are  yet  altogether  unimpressible  as  to  the  con- 
traction of  the  larger  muscles.  "  When  the  proper  ophthalmic 
branch  is  irritated  in  an  animal  newly  killed,  the  muscles  of  the 
eye,  as  Mr  Bell  found,  are  not  thrown  into  contraction  (p.  346) ; 
but  when  it  is  divided,  (in  common  with  other  branches  of  the 
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fifth,)  the  eyeball  and  eyelids  lose  their  sensibility  so  entirely, 
that,  according  to  Majendie,  they  are  not  affected  even  by  strong 
ammonia  ;  while,  at  the  same  time,  their  motions  continue  un- 
injured."* It  is  a  conclusion  of  MuUer's.  "  that  the  dorsal  or 
posterior  roots  of  the  spinal  nerves  have  no  vis  motoria,  but  that 
the  anterior  have."  In  the  patient  of  M.  Serres,  whose  right 
conjunctiva  was  isolated  from  the  corresponding  ganglion  of 
Gasser,  and  unimpressible  as  to  touch  from  the  contact  of  a 
probe,  we  are  not  told  that  physiological  involuntary  winking 
was  impaired.!  Voluntary  winking,  arising  from  an  impression 
of  the  spirit  consequent  on  its  consciousness  of  pain  in  the  con- 
junctiva, as  from  the  sight  of  a  threatening  object,  is  quite  a 
different  thing  from  involuntary  winking,  arising  from  the  remo- 
ra  of  the  tears  in  the  ducts  of  the  eyelids.  In  this  latter  case, 
there  is  no  consciousness  and  consequent  selective  impression  on 
the  part  of  the  spirit,  interposed  between  the  irritation,  and  the 
contraction  of  the  muscle  arising  from  it. 

100.  A  beautiful  illustration  of  the  function  of  the  second  divi- 
sion of  the  protective  versa!  filaments  of  the  muscular  order  above 
mentioned,  is  to  be  found  in  mastication.  Mr  Mayo,  it  seems, 
has  observed  that  the  unganglionated  part  of  the  right  fifth  nerve 
is  entirely  expended  upon  the  masseter,  temporal,  pterygoid^  and 
circumflexus  palati  muscles  of  the  right  side.  With  submission, 
however,  it  is  proposed  to  contend,  that  the  unganglionated  part 
of  the  right  fifth  nerve  is  composed,  not  only  of  a  deal  fasciculus, 
conducting  influence  distad  to  contract  the  muscles  which  ele- 


*  Edin.  Med.  Journal,  vol.  xxii.  p.  122. 
i  Guthrie,  .lolmson's  Mcd.-Chir.  Review,  Sept.  1823,  p.  428. 
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Tate  and  depress  and  turn  to  the  left  side  the  lower  jaw,  but  also 
of  a  special  protective  versal  fasciculus,  conducting  infiuenee 
proximad  to  the  right  olivary  and  moriform  ganglions,  subservi- 
ent to  the  contraction,  not  only  of  such  muscles,  but  also  of  those 
which  move  the  tongue  to  the  right  side  from  the  impression  of 
the  alimentary  mass  upon  the  right  side  of  that  organ,  and  the 
teeth  of  the  right  side  of  the  lower  jaw.  Accordingly  M.  Cloquet 
informs  us,  (1531,)  that  the  unganglionated  fasciculus  of  the  right 
fifth  nerve,,  having  passed  clear  of  the  right  ganglion  of  Gasser, 
associates  itself,  not  with  the  whole  faseiculas  proceeding  from 
that  ganglion,  after  the  manner  of  the  unganglionated  and  gang- 
liouated  fasciculi  of  the  right  side  of  the  spinal  cord,  but  only 
with  that  division  of  the  fasciculi  of  the  right  ganglion  of  Gasser 
which  goes  under  the  name  of  the  inferior  maxillary  divLsIon  of 
the  right  'fifth  nerve :  — "  As  to  the  first  fasciculus,"  says  he, 
"  formed  by  the  five  or  six  whiter  filaments,  it  does  not  run  into 
the  ganglion,  but  passes  clearly  below  it,  and  goes  to  join  the  infe- 
rior maxillary  nerve."  The  protective  versa)  fa.'sciculus  of  the 
muscular  order,  corresponding  to  the  other  two  divisions  of  the 
fasciculi  of  that  ganglion,  is  that  portion  of  the  protective  versal 
fasciculus  of  the  portio  duia  of  the  right  seventh  nerve  which  pro- 
perly belongs  to  the  apparatus  of  touch.  But  what  is  remark- 
able, and  confirmatory  of  the  present  views,  is,  that  the  inferior 
maxillary  division  of  the  fasciculi  of  the  right  ganglion  of  Ga.s- 
ser,  in  some  instances,  avails  itself  of  the  protective  versal  office 
of  the  special  protective  versal  fasciculus  of  the  portio  dura  of 
the  right  seventh  nerve.  This  happens  in  the  case  of  the  right 
auricular  or  superficial  temporal  branch  of  the  inferior  maxillary 
nerve,  distributed  upon  the  more  external  parts  of  the  right  ear. 
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and  upon  the  integuments  of  the  right  side  of  the  head,  whose 
filaments  frequently  anastomose  with  the  portio  dura  of  the  right 
seventh  nerve  (Cloquet,  1554) :  also  in  the  case  of  the  right 
inferior  dental  branch  of  t'<3  inferior  maxillary,  which,  escaping 
out  of  the  right  foramen  menti,  is  distributed  upon  the  skin  of  the 
right  side  of  the  lower  lip,  and  parts  in  its  immediate  vicinit}'. 
Hence  it  appears,  that  when  a  portion  of  the  inferior  maxillary 
division  of  the  fasciculi  of  the  right  ganglion  of  Gasser  is  distri- 
buted upon  a  part,  requiring  for  its  protection  the  muscles  sup- 
plied by  the  deal  portion  of  the  portio  dura  of  the  right  seventh 
nerve,  the  filaments  of  that  portion  of  such  division  of  such  fas- 
ciculi anastomose  in  the  proximity  of  the  distal  organ  of  touch, 
with  the  filaments  of  the  special  protective  versal  fasciculus  of 
the  portio  dura  of  the  right  seventh  nerve,  instead  of  with  the 
filaments  of  the  special  protective  versal  fasciculus  of  the  un- 
ganglionated  part  of  the  right  fifth  nerve,  whose  dt'al  fasciculus 
is  entirely  devoted  to  the  muscles  which  move  the  lower  jaw. 
In  what  way,  it  may  be  asked,  do  the  deal  filaments  of  the  portio 
dura  of  the  seventh  pair  of  nerves  protect  the  skin  of  the  face  ? 
Let  a  hlue-bottle  creep  over  the  skin  of  the  outside  of  the  mouth 
and  of  the  cheek,  and  it  will  soon  be  seen  what  rest  he  shall  have 
for  the  soles  of  his  feet :  every  muscle  will  be  up  in  arms  to  get 
rid  of  the  troublesome  visitant.  As  the  Irish  attendant  said  of 
the  late  Ri-ght  Honourable  Brinsley  Sheridan's  sitting  covey  of 
partridges  —  they  will  make  him  leave  that,  however. 

101.  Now,  for  the  sake  of  illustration,  the  special  protective 
versal  filaments  of  the  muscular  order  of  the  unganglionated  fas- 
ciculus of  the  right  fifth  nerve,  nuiy  conveniently  be  divided  into 
three  sets,  distributed  upon  three  several  localities  of  impression, 
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and  conducting  protective  influence  from  tlience  to  be  pulwcrvicnt 
to  the  contraction  of  three  several  sets  of  muscles :  ]st,  The  set 
conducting  infiueuce  from  the  mucous  membrane  of  the  inside  of 
the  right  cheek  to  the  right  olivary  and  moriform  ganglions,  by 
which  the  right  masseter,  temporal,  pterj-goideus  internus  and 
externus  muscles  are  contracted,  by  which  the  jaw  is  elevated 
and  turned  to  the  left  side  :  2d,  The  set  conducting  influence 
partly  from  the  mucous  membrane  of  the  right  side  of  the  tongue, 
and  partly  from  the  roots  of  the  teeth  of  the  right  side  of  the  lower 
jaw,  to  the  right  olivary  and  moriform  ganglion,  by  which  the 
left  hypo-glossal  nerve  contracts  the  left  genio-glossus  muscle, 
and  turns  the  tongue  to  the  right  side  :  3d,  The  set  conducting 
influence  from  the  roots  of  the  teeth  of  the  right  side  of  the  lower 
jaw,  to  the  right  olivary  and  moriform  ganglions,  by  which  not 
only  three  muscles — viz.  the  mylo-hyoideus,  the  genio-hyoideus, 
and  the  digastric  muscles  —  are  contracted,  which  depress  the 
lower  jaw,  when  the  os  hyoides  is  fixed,  but  also  the  very  muscles 
—  the  stemo-hyoideus  and  omo-plato-hyoideus  —  supplied  by  the 
hypo-glossal  nerves,  which  fix  that  bone.*  The  anatomical  dis- 
tribution of  the  inferior  maxillary  division  of  the  right  fifth  nerve 
is  accordant  with  these  views.  The  right  inferior  dental  branch, 
before  it  enters  its  foramen  in  the  lower  jaw,  sends  not  only  a 
deal  fasciculus,  it  is  presumed,  to  those  three  depressor  muscles 
of  the  jaw  just  mentioned,!  but  also  a  special  protective  versal 
fiisciculus,  to  join  that  of  the  lingual  branch  of  the  right  inferior 
maxillary,  f 


*  M.  Cloquct,  loco  cit.,  art.  1C06. 
f  Ibidem,  art.  1553.  i  ibidem,  art.  1552. 
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■102.  Thus,  when  the  alimentary  mass  rests  upon  the  mucous 
membrane  of  the  inside  of  the  right  cheek,  the  muscles  on  the 
right  side  which  elevate  the  lower  jaw,  and  give  it  a  horizontal 
movement  to  the  left,  are  -contracted  to  triturate  the  food.  But 
when  the  impression  of  the  alimentary  mass,  upon  the  teeth  of 
the  right  side  of  the  lower  jaw,  becomes  somewhat  considerable, 
the  lower  jaw  is  again  depressed,  and  the  tongue,  turned  to  the 
right  side,  is  employed  in  casting  the  mass  to  the  other  side  of 
the  mouth,  there  to  undergo  a  similar  subaction.  It  is  evident, 
then,  that  the  special  protective  versal  filaments  of  the  muscular 
order,  of  the  second  division,  conduct  influence  proxiraad,  by 
which  the  muscles  are  contracted  that  move  the  lower  jaw  up- 
wards and  downwards,  and  horizontally  to  the  left  side,  and  the 
tongue  to  the  light  side.  There  may  be  some  difficulty  in  con- 
ceiving the  mode  of  conveyance  of  the  influence  from  the  special 
protective  versal  filaments  into  the  dtial  fasciculi  distributed  upon 
these  muscles.  This  will  be  sufficiently  explained,  however, 
when  we  come  to  treat  of  the  dti'al  apparatus  of  the  olivary  and 
raoriforni  ganglions. 

103.  The  function  of  the  third  division  of  the  special  protective 
versal  filaments  above  mentioned,  belongs  to  the  apparatus  of 
touch  for  the  right  side  of  the  trunk,  and  right  thoracic  and  ab- 
dominal extremities.  This  division  of  the  order  conducts  influ- 
ence from  the  skin  of  these  parts  of  the  body  to  the  olivary  and 
moriform  ganglions  of  the  same  side,  by  which  certain  muscles 
are  contracted,  that  withdraw  the  skin  from  the  noxious  irritant. 
These  muscles  are  extensors ;  and  their  protective  ofTice  is  very 
well  iflustrated,  when  the  hand,  for  example,  is  involuntarily 
drawn  back  from  contact  with  a  hot  body.    In  general,  it  mny 
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be  briefly  observed,  that  the  action  of  the  protective  muscles  of 
the  apparatus  of  touch,  is  determined  by  the  straight-forward 
<3irection  in  which  we  commonly  move,  and  in  which  we  throw 
forwards  our  upper  extremities. 

104.  It  is  not  peculiar  to  any  of  these  divisions,  but  common 
to  all  of  them,  to  conduct  protective  influence,  by  which  the 
inspiratory  mu.ecles  of  the  right  side,  more  especially  the  right 
sterno-mastoid  and  right  trapezius  muscles,  are  contracted,  the 
effect  of  which  has  already  been  described  in  art.  81,  and  need 
not  here  again  be  adverted  to. 

105.  It  will,  no  doubt,  be  asked  how  we  shall  prove  the  exist- 
ence of  special  rrotective  versal  filaments  in  the  portio  dura  of 
the  right  seventh  nerve,  in  the  unganglionated  nortion  of  the 
right  lifth  nerve,  and  in  the  unganglionated  fasciculi  of  the  right 
side  of  the  spinal  cord,  or  shew  that  these  fasciculi  are  different 
in  composition  from  purely  motor  nerves,  as  they  are  called  ? 
Not,  certainly,  by  simple  mechanical  irritation  of  such  fesciculi 
entire ;  for  every  motor  fasciculus  is  impressible  as  to  the  contrac- 
tion of  the  muscles  upon  which  it  terminates.    Not,  certainly, 
by  dividing  such  compound  fasciculi,  and  irritating  the  distal  ex- 
tremity of  the  versal  portion  of  the  proximal  segment ;  for  even 
if  this  were  impressible  as  to  the  contraction  of  the  muscles  upon 
which  its  neighbouring  deal  fasciculus  is  distributed,  such  im- 
pressibility can  no  longer  be  manifested.    The  course  of  influ- 
ence, indeed,  if  a  grej-  nervous  cord  were  present  to  generate 
any,  is  free  to  the  primary  cerebro-spinal  ganglions  of  the  same 
side ;  but  the  deal  filaments,  that  should  have  conducted  influ- 
ence from  these  centres  to  the  muscles  in  question,  are  entirely 
cut  off.    What,  then,  is  to  be  done How  shall  we  separate 
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the  versal  from  the  deal  portion,  for  example,  of  the  right,  por- 
tio  dura,  in  order  to  irritate  the  former,  and  leave  the  latter  en- 
tire, to  manifest  the  contractile  effect  of  tiuch  irritation  upon 
the  right  olivary  and  moriform  ganglions  ?  Such  an  experi- 
ment were  diflicult  of  performance.  But  there  is  another  sort 
of  knife  than  that  of  the  mere  experimenter.  There  is  the  scal- 
pel of  logic.  In  M.  Serres'  patient,  where  the  right  conjunctiva 
and  eyelids  were  altogether  isolated  from  the  light  ganglion  of 
Gasser  ;  or  when  we  are  told  by  the  distinguished  physiologist, 
M.  Majendie,  that  wheri  the  ophthalmic  branch  "  (la  common 
with  other  branches  of  the  fifth)  is  divided,  the  eyeball  and  eye- 
lids lose  their  sensibility  so  entirely,  that  they  are  not  affected 
even  by  strong  ammonia,  while,  at  the  same  time,  their  motions* 
continue  uninjured;"  —  it  may  be  asked,  by  what  channel  the 
nervous  influence,  in  these  cases,  was  conducted  proximad,  by 
which  the  orbiculares  muscles  were  involuntarily  contracted  ? 
If  the  portio  dura  of  the  right  seventh  nerve  were  purely  deal,-  ■ 
how  comes  it  that  its  filaments  anastomose  in  the  skin,  not  only 
with  the  filaments  of  the  ophthalmic  and  superior  maxillary 
divisions,  but  also  with  those  of  the  inferior  maxillary  division  of 
the  fasciculi  of  the  vij^ht  ganglion  of  Gasser  P  Certainly  purely 
motor  di»al  filaments  have  no  such  anatomical  appointments  as 
these.  If  the  portio  dura  of  the  right  seventh  nerve  be  a  purely 
deal  fasciculus,  —  why  should  it  be  joined  by  a  fasciculus  from 
the  light  auditory  ner^'e  ?  Sure  such  an  ordination  can  never  be 
observed  in  a  purely  muscular  fasciculus.  Not  one  instance  can 
be  adduced  of  nervous  influence  passing  to  the  grey  tissue  of  a  dis- 
tal organ  of  impression  of  an  apparatus  of  perceptive  conscious- 
ness, at  least  along  a  cerebro-deal  filament,  unless  such  filament 
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form  a  part  of  the  nervous  plexus  of  an  artery  af  such  tisijue. 
If  the  portio  dura  of  the  right  seventh  nerve,  and  the  unganglion- 
ated  portion  of  the  right  fifth  nerve,  he  altogether  di'al, — whence 
is  it  that  their  points  of  emergence  from  the  encephalic  mass  are 
unanalogous  to  those  of  fasciculi  distributed  to  muscles  alone  ? 
Anatomists  cannot  and  do  not  deny  the  distribution  of  the  former 
of  these  nerves  to  the  integuments  of  the  face  and  head ;  hut  seem 
not  to  be  equally  aware  of  that  of  the  latter.  But  as  certainly 
as  the  involuntary  contraction  of  the  orbiculares  mascles  of  the 
eyes  is  effected  from  irritation  of  the  eyelids  through  the  instru- 
mentality of  the  versal  and  deal  portions  of  the  portio  dura  of 
the  seventh  pair  of  nerves,  so  certainly  do  the  impressions  of  the 
alimentary  mass  upon  the  mucous  membrane  of  the  inside  of  the 
cheeks  and  teeth  of  the  lovrer  jaw,  through  the  instrumentality 
of  the  versal  and  dtial  portions  of  the  unganglionated  portions  of 
the  fifth  pair,  effect  the  involuntary  contraction  of  the  buccinator 
muscles,  and  of  those  which  elevate  and  depress,  and  turn  hori- 
zontally to  a  side,  the  lower  jaw.  The  more  special  illustration 
of  the  transcendental  anatomy  of  this  order  of  protective  versal 
filaments,  as  given  in  art.  81,  must  be  deferred  till  a  future  occa- 
sion. In  the  meantime,  the  reader  may  consult  the  best  writers 
on  the  anatomy  of  the  encephalon  and  the  cerebro-spinal  nerves. 
He  will  find  some  observations  to  his  purpose  in  the  work  of 
Mr  Solly,  especially  regarding  the  generic  divarication  of  the 
fasciculi  of  the  third  division.  This  divarication  may,  however, 
be  rendered  somewhat  more  clearly  intelligible  by  the  following 
diagram. — 

106.  Let  0  be  the  right  olivarj',  and  M  the  right  moriform 
ganglion  ;  DC  the  right  unspecial  protective  versal  fasciculus, 
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passing  from  the  right  testis  to  the  right  olivary  ganglion.  Let 
the  central  dotted  line  represent  the  median  plane  i 
of  the  cerebro-spinal  apparatus  ;  the  dotted  line  T 

L 

to  the  right  of  that,  the  furrow  lietween  the  an- 
terior and  posterior  columns  of  the  right  side  of 
the  spinal  cord.    Let  AB  be  a  special  protect- 
ive versal  fasciculus  of  the  muscular  order,  com- 
posing a  portion  of  the  anterior  column  of  the 
right  side  of  the  spinal  cord,  before  that  fascicu- 
lus has  generically  divaricated  into  the  two  oli-versal  and  mori- 
versal  filaments  of  which  it  is  made  up. 

Then  boc  may  diagrammatically  represent  the  special  pro- 
tective oli-versal  filament,  trending  dextrad  from  the  median 
plane,  and  passing  over  the  surface  of  the  right  olivary  ganglion 
o,  to  be  inflected  towards  the  unspecial  protective  oli-versal  fasci- 
culus DC,  with  wbifrh  it  associates  according  to  the  general  law. 
The  line  bm,  again,  may  represent  the  special  protective  mori- 
versal  filament,  trending  also  dextrad,  and  crossing  the  furrow 
between  the  anterior  and  posterior  columns  of  the  right  side  of 
the  spinal  cord,  to  gain  the  sacral  peduncle  of  the  right  moriform 
ganglion  or  right  corpus  restiforme,  in  connexion  with  which  it 
reaches  the  unspecial  protective  mori-versal  fasciculus,  passing 
from  the  plicated  layers  of  grey  tissue  of  the  right  hemisphere  of 
the  cerebellum  to  the  right  moriform  ganglion— according  to  the- 
general  law  of  association.  "  The  olivary  eminences,"  says  M. 
Cloquet  (1423),  emit  from  their  superior  part  a  fibrous  fasci- 
culus, which  is  joined  to  some  other  fibrous  fasciculi  proceeding- 
from  the  sides  of  the  spinal  marrow,  and  which  ascend,  like  those 
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»f  the  anterior  pyramids,  across  the  fibres  of  the  anterior  face- 
of  the  cerebral  protuberance."* 

107.  The  next  in  order  to  be  Considered,  in  the  right  side  of 
the  apparatuses  of  taste  and  of  touch,  are  the  special  protective 
versal  filaments  of  the  organic  order.  The  function  of  this  order 
of  filaments  is,  to  conduct  influence  arising  from  pathological 
impressions  upon  the  mucous  membrane  of  the  right  side  of  the 
tongue,  and  of  the  skin  of  the  right  side  of  the  whole  body,  ta 
the  olivary  and  moriform  ganglions  of  the  same  side,  in  order 
that  deal  filaments  arising  from  these  nervous  centres  may  con- 
duct influence  to  be  subservient  to  the  contraction  of  the  muscu- 
lar fibres  of  the  heart,  arteries,  and  capillaries,  and  to  the  eli- 
mination of  the  various  glandular  products,  from  these  latter 
vessels,  to  obviate  by  such  means  the  bad  effects  of  noxious 
agents  upon  the  organization  of  the  tissues  of  the  distal  organs 
of  impression  on  the  right  side  of  the  apparatuses  of  perceptive 
consciousness  in  question.  This  order  of  versal  filaments  may 
very  conveniently  be  divided  into  two  sets :  1st,  Those  which, 
along  with  the  special  perceptive  oli-versal  filaments  belonging 
to  the  mucous  membrane  of  the  right  side  of  the  tongue  and  the 
skin  of  the  right  side  of  the  face  and  head,  constitute  the  gang- 
lionated  fasciculus  of  the  right  fifth  nerve :  2d,  Those  which, 
along  with  the  special  perceptive  oli-versal  filaments  distributed 
upon  the  skin  of  the  right  side  of  the  trunk  and  right  thoracic 
and  abdominal  extremities,  constitute  the  ganglionated  fasciculi 
from  the  right  side  of  the  spinal  cord.  The  function  of  the  for- 
mer of  these  two  sets  of  special  protective  versal  filaments,  and 


*  See  alto  Dr  Tiedemann,  loco  cit.,  pi.  xiv.  fig.  1. 
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therefore,  by  analogy,  that  also  of  the  second  set,  has  been  beau- 
tifully illustrated  and  proved  by  that  remarkable  pathological 
observation,  for  which  we  are  all  so  much  indebted  to  M,  Serres, 
the  distinguished  author  of  the  Comparative  Anatomy  of  the 
Human  Brain,  In  this  very  important  flase,  the  right  ganglion 
of  Gasser,  as  it  is  called,  as  well  as  the  filaments  which  enter  it, 
were  entirely  disorganised  ;  aiFording  an  isolation  of  the  mucou« 
membrane  of  the  right  side  of  the  tongue  and  the  skin  of  the  right 
«ide  of  the  head,  from  two  out  of  Ihe  three  orders  of  special  ver- 
sal  filaments  of  tbe  apparatuses  of  taste  and  touch,  without  any 
further  lesions  to  complicate  the  result.  M.  Majendie  will  find, 
that  the  fasciculi  of  the  ganglion  of  Xiasser,  so  far  from  being 
the  nerves  of  smell,  are  really  not  absolutely  essential  to  the 
impressibility  of  the  skin  as  to  touch.  M.  Serres'  patient  wan 
sensible  of  the  contact  of  a  probe  upon  his  right  cheek.  This,  as 
has  already  been  explained,  was  owing  to  the  nature  of  the  ner- 
vous plexus  of  the  external  carotid  artery,  which,  besides  the 
filaments  of  the  superior  cervical  ganglion  of  Gasser,  receives 
filaments  from  the  pneumo-gastric  and  facial  nerves.  But  it 
may  be  asked,  Why,  then,  should  the  right  side  of  the  tongue 
Tiave  been  unimpressible  as  to  the  taste  of  pepper,  and  the  right 
nostril  so  as  to  the  smell  of  snuff,  ammonia,  &c.,  since  the  j)lex- 
■oses  of  the  arteries  of  these  mucous  membranes  are  of  the  same 
composition  as  those  of  the  arteries  of  the  cheek?  It  is  probable 
that  the  oensciousness  of  taste^d  of  smell  requires  a  -greater  per- 
fection in  the  secretive  function  of  the  distal  organs  of  impression 
than  the  consciousness  of  touch.  The  conjunctiva,  in  this  case, 
deprived  of  every  nervous  endowment  but  that  from  the  superior 
cervical  ganglion,  wa?  in  the  same  state  of  unimpressibility  as 
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to  touch  as  the  brain  itself.  It  gave  no  token  of  the  conta<-t  of 
a  probe.  But  towards  the  close  of  tbis  case,  so  utterly  were  tho 
circulatory,  and,  therefore,  the  secretory,  powers  of  the  capil- 
laries supplied  by  the  filaments  of  the  superior  and  inferior  cer- 
vical ganglions  impaired,  that  these  vessels  were  wholly  inade- 
quate to  their  more  delicate  functions.  The  right  retina  was 
unimpressible  as  to  sight,  and  the  right  auditory  nerve -as  to  hear- 
ing. The  gums  on  the  riglit  side  were  scorbutic;  and  the  man 
had  epileptic  fits.  The  right  side  of  the  tongue  was  also  unim- 
pressible as  to  the  secretion  of  the  saliva  from  the  contact  of 
pepper.  From  all  these  facts,  then,  it  is  evident  that  there  ar» 
filaments  in  the  fasciculi -of  the  ganglion  of  Gasser,  whose  func- 
tion it  is  to  conduct  influence  from  the  skin  of  the  right  side  of  the 
head,  to  contract  the  muscular  fibres  of  the  arteries  of  the  right 
hemisphere  of  the  brain  and  the  right  side  of  the  head,  to  eli- 
minate the  saliva  from  the  right  salivary  glands,  and,  in  short, 
to  carry  on  the  nutritive  as  well  as  other  functions  of  the  organs 
supplied  by  the  right  internal  and  external  carotid  arteries. 

JOS.  Similar  eiFects,  it  is  said,  have  arisen  from  such  isolation 
artificially  accomplished  by  M.  Majendie.  It  has  been  seen,  that 
when  the  conjunctiva  was  isolated  from  the  right  ganglion  of 
Gasser,  it  was  found  to  be  unimpressible  as  to  the  secretion  of 
tears  from  the  irritation  of  ammonia  ;  and,  had  no  better  obser- 
vation been  to  be  had  in  proof  of  the  distinct  existence  of  the  pre- 
sent order  of  versal  filaments,  I  should  have  inducted  even  from 
that ;  but  my  confidence  in  the  truth  of  the  results,  attempted 
to  be  established  from  experiments,  when  so  much  injury  is  in- 
flicted besides  that  merely  necessary  for  effecting  the  isolation 
■contemplated,  is  very  much  shaken  ;  and  on  every  occauion,  c<9- 
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4eris  paribus,  pathological  observations  have  been  preferred, 
when  they  could  be  had,  for  the  induction  of  the  law^s  in  this 
work.  But  in  studying  the  pathological  results  of  every  such  ex- 
periment, whether  performed  by  nature  or  by  art,  we  must  con- 
template, not -only  the  deprivation  of  the  nervous  centres  supply- 
ing the  arteries  of  the  distal  organs  of  impression  of  the  appa- 
ratuses of  perceptive  consciousness  of  so  much  nervous  influence 
transmitted  to  them,  but  also  the  morbid  and  virulent  nature  of 
•the  poisonous  aura  secreted  by  the  irritable  grey  tissue  of  the  in- 
jured fasciculi  of  the  ganglion  of  Gasser,  constantly  flowing  into 
the  primary  cerebro-spinal  and  sympathetic  ganglions.  It  is  the 
transmission  of  such  morbid  aura,  it  is  presumed,  which  cause* 
so  much  perturbation  in  the  functions  of  the  capillaries  of  tha 
internal  carotid  and  external  carotid  and  vertebral  arteries,  an 
to  render  the  tissues  of  the  distal  organs  of  impression  unim- 
pressible  as  to  the  more  delicate  modifications  of  matter,  such  ax 
light,  and  air,  and  odours,  though  they  still  may  remain  so  by 
matter  in  a  solid  form.  It  is  very  well  known  to  every  patho- 
logist how  often  irritation  of  the  fasciculi  of  the  ganglions  of 
Gasser,  in  any  one  of  their  three  great  divisions,  causes  loss  of 
wight,  loss  of  hearing,  and  loss  of  smell.  The  terrible  efiects  of 
Buch  morbidly  secreted  aura  in  disordering  the  functions  of  the 
nympathetic  ganglions,  seems  not  sufficiently  to  have  attracted 
the  attention  of  pathologists.  Witness  traumatic  tetanus.  A 
man  may  walk  for  some  time  immediately  after  the  division  of 
a  great  number  of  the  filaments  of  the  superior  cervical  gang- 
lions distributed  in  plexuses  upon  the  arteries  of  the  brain,  as  we 
have  seen  in  the  case  of  the  French  soldiers  4  but  when  once  the 
extremities  of  such  filanicntx  taks  on  a  diyeaned  action,  as  in 
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x;a.ses  of  ramollissem«nt  of  the  brain,  the  secretive  function  of 
these  ganglions  is  so  much  impaired,  that  a  sufficient  quantity 
of  influence,  unspecial  and  special,  cannot  be  generated  for  vo- 
luntarj'  muscular  contraction,  and  palsy  necessarily  follows.  Pa- 
thologists are  too  apt  to  discourse  as  if  the  grey  versal  unfila- 
inentous  appurtenances  of  the  sympathetic  ganglions  had  no  ex- 
istence in  tissues,  and  to  overlook  the  morbid  effects  of  the  irri- 
tation or  lesion  of  such  apjiurtenances  upon  the  secretive  func- 
tions of  these  ganglions',  independently  of  al]  consciousness  of 
fain. 

109.  Perhaps  it  may  be  asked,  how  shall  we  attempt  to  prove 
the  existence  of  this  order  of  special  protective  versal  filaments 
of  the  organic  order,  in  the  ganglionated  fasciculi  of  Gasser, 
and  in  those  of  the  spinal  cord,  independently  of  the  special  per- 
ceptive oli-versal  filaments,  the  next  order  to  be  described,  with 
which  they  are  associated  in  such  fasciculi.    The  only  reply  I 
shall  make  at  present  is  somewhat  transcendental.   I  would  ask, 
"of  what  are  the  sacral  peduncles  of  the  moriform  ganglions  com- 
|)osed,  before  they  are  joined  by  the  fasciculi  from  the  ungang- 
liouated  fasciculi  of  the  Spinal  <'ord  ?   I  would  also  a.sk,  what 
-is  the  function  of  the  filaments,  which,  according  to  Bellingeri, 
5)roceed  from  the  ganglionated  fasciculi  to  join  the  lateral  co- 
lumns of  the  spinal  cord  ?   It  is  quite  certain  that  neither  of  these 
two  prders  of  filaments  are  the  special  perceptive  oli-versal  fila- 
*nents,  which,  as  will  soon  be  shewn,  are  more  profoiindly  derived. 
I  would  also  ask,  why,  on  the  isolation  of  the  tissues  of  the  right 
•side  of  the  fa<;e  and  head  from  the  right  ganglion  of  Gasser,  are 
not  the  consciousness  of  touch  and  that  of  taste,  respectively  on 
the  right  conjunctiva  and  on  the  right  side  of  the  tongue,  ths 
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only  phenomena  annulled?  why  does  disorganization  of  the  whole 
right  side  of  the  head,  unimpressibility  of  the  conjunctiva  as  to- 
secretion  of  tears  from  the  irritation  of  ammonia,.  &c.,  that  of  the 
right  side  of  the  tongue  as  to  the  secretion  of  the  corresponding^ 
salivary  glands,  also  follow  ?  I  would  also  ask,  if  the  filaments 
€>f  the  fasciculi  of  the  ganglion  of  Gasser  are  of  the  same  func- 
tion,, why,  contrary  to  all  analogy,  are  they  mingled  together  in 
a  plexuose  manner  ? 

110.  The  order  of  special  perceptive  di-versal  filaments  con- 
ducting influence  from  the  right  side  of  the  tongue,  and  the  skin 
of  the  right  side  of  the  whole  body,  to  be  subservient  to  the  con- 
sciousness of  taste  and  of  touch,,  come  next  under  consideration. 
They,  of  course,  conveniently  admit  of  a  division  similar  to  that 
of  the  former :  1st,  into  that  set  forming  part  of  the  ganglionated 
fasciculus  of  the  right  fifth  nerve  ;  2d,  that  set  composing  por- 
tions of  the  ganglionated  fasciculi  of  the  right  side  of  the  spinal 
cord.  The  present  order  communicates  to  each  of  these  divisions 
of  fasciculi,  impressibility  as  to  pain  from  mechanical  irritation. 
Such  impressibility  is  due  to  the  nervous  cord  of  grey  tissue, 
which  is  prolonged  upon  these  fasciculi  to  the  distal  organs  of 
impression  on  the  right  side  of  the  two  apparatuses  in  question, 
from  the  symmetrically  disposed  grey  tissue  of  the  cerebro-spi- 
nal  system  of  nerves. 

111.  In  laying  down  the  transcendental  anatomy  of  the  spe- 
cial versal  apparatuses  of  perceptive  consciousness,  I  had  occa- 
sion to  state,  that  the  special  perceptive  oli -versal  filaments  from 
the  mucous  membrane  of  the  right  side  of  the  tongue,  from  the- 
skin  of  the  whole  of  the  right  side  of  the  body,  and  from  the  grey 
tiiwue  of  the  auditory  nerve  in  the  labyrinths  of  the  right  ear^ 
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together  form  the  superficial  filaments  of  the  right  Hide  of  thr 
pons  Varolii,  as  they  pass  obliquely,  from  the  right  side  of  the 
anterior  floor  of  the  fourth  ventricle,  to  gain,  according  to  the 
general  law  of  combination  (80),  the  unspecial  perceptive  oli- 
versal  fasciculus  on  the  inner  edge  of  the  left  crus  cerebri,  before 
that  fasciculus  reaches  the  left  olivary  ganglion.    The  present 
ofder  of  filaments  from  these  several  distal  organs  of  impression 
on  the  right  side  just  mentioned,  may  therefore  very  conveniently 
be  studied  together.    Before  they  reach  their  ultimate  destina- 
tion, they  unite  intO'  one  fasciculus,  merging  on  the  right  side  of 
the  median  line  of  the  pons  Varolii,  and  traversing  the  mediae 
septum  of  the  tuber  annulare  r  only  the  special  perceptive  di- 
versal  fasciculus  of  the  right  Gasserian  ganglion,  or  first  divi- 
sion, joins  the  encephalofu  more  proximad  than  that  of  the  right 
auditory  nerve,  and  this  mare  proximad  than  that  of  the  second' 
division.    The  first  of  the  fasciculi  just  mentioned,  leaves  the 
right  fifth  nerve  at  the  point  of  its  origin,  described  in  art.  81, 
p.  104  ;  the  second  of  these  fasciculi  leaves  the  auditory  nerve, 
as  it  is  called  —  that  is,^  the  doubly  compound  fasciculus  —  at  the 
point  where  it  rises  from  the  right  corpus  restiforme,  from  whieb 
point  it  joins  the  fasciculus  last  to  be  mentioned,  constituting  that 
medullary  co^rd  which  lies  immediately  contiguous  to  the  median 
plane  of  the  cerebro-spinal  system,  as  that  plane  passes  through 
and  symmetrically  divides  the  spinal  cord  and  the  anterior  floer 
of  the  fourth  ventricle. 

112.  Such  views  are  in  accordance  with  anatomical  descrip- 
tions and  pathological  observations.  "  The  acoustic  nerve," 
says  M.  Cloquet,  "  arises  transversely  from  the  restiform  body, 
from  thfi  substance  of  a  little  slightly  prominent  grey  ribbob,. 
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which  constantly  covers  the  base  of  this  nerve,  and  which  unites 
it  to  the  floor  of  the  fourth  ventricle.  Most  commonly  some  of 
its  roots  traverse  this  cord  (or  ribbon),  and  proceed  manifestly  to 
join  the  two  superior  of  the  white  striae  which  are  observed  on 
the  sides  of  the  calamus  scriptorius  (1404.)"  At  art,  1404, 
again,  we  have  the  following:  —  "  Lower,  there  is  a  slightly 
excavated  surface,  nearly  vertical,  which  constitutes  the  anterior 
wall  of  the  fourth  ventricle.  It  is  covered  by  a  layer  of  grey 
substance,  and  divided,  through  all  its  length,  by  a  narrow  an- 
gular furrow,  which  commences  at  the  origin  of  the  aqueduct  of 
Sylvius,  and  which  terminates  in  the  spinal  cord  opposite  to  the 
atlas.  It  is  this  furrow  which  is  commonly  called  Calamus 
scriptorius;  because,  at  its  termination,  it  forms  an  acute  angle 
somewhat  resembling  the  beak  of  a  pen.  Many  oblique,  white, 
very  fine  lines,  proceed  from  above  downwards,  and  from  without 
inwards,  to  pass  to  this  groove  ;  they  seem  to  be  a  sort  of  little 
bands,  lightly  applied  to  the  surface  of  the  protuberance.  Hal- 
ler,  Vicq-d'Azyr,  and  Soemmering,  regard  these  white  little  fas- 
ciculi as  the  origin  of  the  acoustic  nerve."  As  to  the  connexion 
of  the  special  perceptive  oli-versal  fasciculus  from  the  right  au- 
ditory nerve  with  the  fasciculus  of  the  second  division  of  the  same 
order,  on  the  right  side  of  the  median  plane  of  the  fourth  ventricle 
and  spinal  cord,  we  have  the  authority  of  Dr  Tiedemann :  — 
"  Lastly,  w  e  observe  on  either  side,"  says  he,  "  on  the  margin  of 
the  posterior  longitudinal  groove,  or  at  the  entry  of  the  canal 
of  the  spinal  marrow,  a  very  thin  and  narrow  fasciculus,  formed 
of  longitudinal  fibres.  In  the  foetus  of  the  fifth  month,  I  recog- 
nised, for  the  first  time,  the  presence  of  this  fasciculus,  manifest 
traces  of  which  had  also  appeared  in  the  spinal  marrow  of  fostuses 
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the  most  advanced.  It  contracts  the  fissure  of  the  canal  of  the 
spinal  marrow.  On  a  level  with  the  calamus  scriptorius,  it  in- 
clines aside  and  passes  into  the  reatiform  fasciculus.  "We  can 
also  distinguish  it  in  the  adult,  along  the  posterior  longitudinal 
groove."*  In  exact  conformitj-  with  this  anatomy,  we  have  the 
pathological  testimony  of  Dr  Martinet.  "  As  to  alterations  of 
the  transparency  of  the  memhranes  and  humours  of  the  eye,  and 
to  paralysis  of  the  organs  of  sense  at  one  side,  they  seem  to  de- 
pend," says  he,  "  either  on  a  derangement  of  the  ganglion  of  the 
fifth  pair  of  nerves,  where  it  lies  on  the  petrous  portion  of  the 
temporal  hone,  or  a  lesion  of  the  corresponding  walls  of  the  fourth 
ventricle."!  "  M.  Ollivier  observes  that  a  hsemorrhagy  into  the 
tuber  annulare  only  paralyses  the  movements  ;  M.  Cruveilhier, 
on  the  contrary,  asserts  that  such  an  affection  destroys  the  sen- 
sations and  the  movements,  hut  leaves  the  intellect  uninjured."  J 
Science,  here  presuming  to  arbitrate,  would  decide,  that  of  the 
two  distinguished  pathologists,  the  latter,  though  seemingly  wrong 
in  one  point,  is  much  nearer  the  truth  than  the  former.  Science 
would  say,  that  if  pressure  were  made  upon  the  whole  of  the  tight 
side  of  the  pons  Varolii,  so  as  to  interrupt  the  transmission  of 
nervous  influence  through  every  filament  composing  it,  then,  in 
so  far  as  the  unspecial  perceptive  oli-versal  fasciculus  at  the  inner 
edge  of  the  right  crus  cerebri  would  be  deprived  of  its  conductive 
function,  all  the  distal  organs  of  impression  of  the  apparatuses  of 
perceptive  consciousness  in  the  left  side  would  be  unimpressible 
as  to  that  effect ;  and  that,  in  so  far  as  the  special  perceptive  oli- 

*  Dr  Tiederaann,  loco  cit.,  p.  148. 
t  Dr  Martinet,  hco  cit.,  p.  134. 
*  i  Johnson's  Med.-Chir.  Review,  Oct.  1836,  p.  305. 


CEREBRO-SPINAL  PHENOMENA. 


147 


\ersal  fasciculus,  composing  the  transverse  superficial  filaments 
of  the  right  side  of  the  pons  Varolii,  and  proceeding  from  the 
mucous  membrane  of  the  right  side  of  the  tongue,  the  skin  of  the 
right  side  of  the  whole  body,  and  the  grey  tissue  of  the  right  au- 
ditory nerve,  was  deprived  of  its  conductive  function,  the  distal 
organs  of  impression  of  the  right  side  of  the  apparatuses  of  taste, 
of  touch,  and  of  hearing,  would  be  unimpressible  as  to  perceptive 
consciousness  :  hut  while  the  unspecial  perceptive  oli-versal  fas- 
ciculus at  the  inner  edge  of  the  left  crus  cerebri  was  not  pressed 
upon,  the  right  Schneiderian  membrane,  the  right  retina,  the  grey 
tissue  of  the  right  corpus  striatum,  and  of  the  right  optic  thala- 
mus, would  be  impressible  respectively  as  to  smell,  sight,  memory, 
and  fancy.  Where,  however,  shall  we  find  a  naturally  occurring 
lesion  exactly  performing  what  we  want,  and  nothing  more  ? 

113.  Of  the  apparatuses  subservient  to  perceptive  conscious- 
ness from  the  impressions  of  matter,  the  next  in  order  to  be  con- 
sidered is  that  of  hearing.    Of  the  three  orders  of  special  versal 
filaments  proceeding  from  the  grey  tissue  in  the  labyrinths  of 
the  right  ear,  two  have  already  been  considered.    The  more  ge- 
neral anatomy  of  the  special  perceptive  oli-versal  filaments  has 
already  been  adverted  to  in  the  111th  and  112th  articles  ;  while 
the  special  protective  versal  filaments  of  the  muscular  order  were 
considered  in  the  81st  article  ;  so  that  only  the  special  protective 
versal  filaments  of  the  organic  order  remain  here  to  be  iroticed. 
Those  from  the  grey  tissue  of  the  right  auditory  nerve  in  the  laby- 
rinths of  the  right  ear,  together  with  the  speciail  perceptive  oli- 
versal  filaments,  constitute  a  plexuose  fasciculus  to  w-ithin  a  very 
short  distance  of  the  encephalic  mass.    Describing  the  auditory 
nerve,  as  it  is  commonly  called,  of  cither  side — "  In  proportion  as 
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it  removes  from  the  encephalon,"  says  M.  Cloquet,  "  it  forms 
a  flattened  cord,  rolled  as  it  were  upon  itself,  and  hollowed  within 
by  a  furrow  which  lodges  the  trunk  of  the  facial  nerve.  All  the 
filaments  which  constitute  it  are  very  delicate,  and  anastomosed 
among  themselves,  so  as  to  form  a  very  complicated  and  close 
plexus  ;  only  behind,  almost  from  the  origin  of  the  nerve,  a 
whiter  softer  cord  than  the  rest  is  to  be  observed,  not  formed  of 
distinct  filaments—  (the  special  perceptive  oli-versal  fasciculus  ?) 
— which  seems  homogeneous  and  pulpy."  Now,  the  mode  of  di- 
varication of  the  special  protective  versal  fasciculus,  thus  hound 
up  along  with  the  special  perceptive  oli-versal  fasciculus,  and  con- 
stituting what  is  commonly  called  the  right  auditory  nerve,  is  ren- 
dered much  more  difficult  to  be  inducted  under  the  general  laws 
of  resolution,  into  generic  oli-versal  and  mori- versal  fasciculi,  and 
-of  combination  with  the  unspecial  protective  oli-versal  and  mori- 
versal  fasciculi,  on  account  of  the  discrepances  of  writers  in  their 
descriptions  of  the  origin  of  the  auditory  nerves.  "  The  auditory 
nerve  arises  on  each  side,"  says  Dr  John  Gordon,  "  from  the 
anterior  surface  of  the  peduncle  of  the  cerebellum,  immediately 
behind  the  origin  of  the  facial  nerve."  But  perhaps  M.  Cloquet 
is  somewhat  nearer  the  truth  in  his  description  of  the  origin  of 
the  right  auditory  nerve,  under  the  twofold  nature  which  has 
here  been  ascribed  to  it.  Anatomists,  in  describing  the  origin  of 
a  fasciculus  from  the  encephalic  mass,  should  not  attribute  it  to 
the  ultimate  point  to  which  they  have  been  able  to  trace  one  only 
of  its  constituent  fasciculi.  In  describing  the  origin  of  the  right 
auditory  nerve,  as  from  the  corresponding  side  of  the  anterior 
floor  of  the  fourth  ventricle,  this  is  what,  I  am  afraid,  Spurzheim 
has  done.    He  has  attributed,  I  submit,  the  origin  of  a  doubly 
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compound  fasciculus,  composed  of  a  special  perceptive  oli-versal 
and  of  a  special  protective  versal  fasciculus,  to  the  point  to  which 
he  has  traced  the  former  of  these  portions.    I  would  also  sub- 
mit to  the  future  research  of  anatomists,  whether,  while  the 
special  perceptive  oli-versal  fasciculus  may  be  traced  to  the  cor- 
responding wall  of  the  fourth  ventricle  in  the  manner  already  at- 
tempted, the  point  of  detachment  from  the  encephalon  of  what  is 
called  the  whole  auditory  nerve,  doubly  constituted  as  has  been 
supposed,  is  not  at  a  point  as  convenient  for  the  divarication  of 
its  special  protective  versal  portion  into  its  generic  elementary 
oli-versal  and  mori-versal  fasciculi,  as  the  origins  of  the  right 
portio  dura  and  right  fifth  nerve  -.  —  whether  it  is  not  a  point  at 
once  connected  with  the  varoliad  peduncle  of  the  right  moriform 
ganglion — the  right  crus  cerebelli— and  situated  in  the  line  where 
this  is  joined  to  the  right  side  of  the  annular  protuberance,  and 
immediately  above  the  right  unspecial  protective  versal  fascicu- 
lus, passing  from  the  right  testis  to  the  right  olivary  ganglion. 
"When  anatomists  have  traced  a  fasciculus  so  far  from  the  point 
of  its  detachment  into  the  susbtance,  and  along  the  surface,  of  the 
encephalic  mass,  they  should  carefully  observe  whether  the  dis- 
engaged fasciculus,  at  its  point  of  emergence,  does  not  derive 
other  filaments  from  some  other  line  than  that  of  the  fasciculus 
in  the  encephalon  which  so  prominently  attracted  their  attention. 
"  The  seventh  pair,"  says  the  ingenious  First  Monro,  "  comes 
from  the  lateral  part  of  the  annular  process,  behind  where  the 
medullary  processes  of  the  cerebellum  are  joined  to  that  tuber." 
"  The  nerves  of  the  seventh  pair,  termed  auditorii,''  says  Win- 
slow,  "  arise  from  the  lateral  and  posterior  part  of  th!e  great 
transverse  protuberance  of  the  medulla  oblongata."  Looking 
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also  in  the  work  go  often  referred  to,  at  fig.  1,  pi.  ix.,  a  copy  of 
Dr  Tiederaanu'd  plate,  the  origin  of  the  auditory  nerve  agrees 
with  the  descriptions  here  adduced  of  it  by  Drs  Gordon,  Monro, 
and  Winslow,  But  last,  not  least,  let  us  hear  M.  Cloquet. 
"  The  acoustic  nerve,"  says  he,  "  begins  to  separate  from  the  sub- 
stance of  the  encephalon  in  a  small  nearly  triangular  excavation, 
placed  betwfeen  the  olivary  eminence,  the  peduncle  of  the  cerebel- 
lum, the  protuberance,  and  the  restiform  body.  That  excavation 
contains  also  the  facial  nerve,  which,  besides  its  distinct  origin, 
is  likewise  separated  from  the  acoustic  by  a  little  projection  of 
the  spinal  marrow,  which  passes  between  them,  and  by  some  small 
vessels."  From  the  point  of  emergence  of  the  right  auditory 
nerve,  then,  it  is  presumed,  that  the  special  protective  oli-versal 
filaments  of  the  organic  order  join  the  right  unspecial  protective 
oli-versal  fasciculus,  passing  from  the  right  testis  to  the  right 
olivary  ganglion  ;  while  the  special  protective  mori-\ersal  fila- 
ments of  the  same  order  gain,  by  the  right  peduncle  of  the  cere- 
bellum, the  unspecial  protective  mori-versal  fasciculus  proceeding 
from  the  plicated  layers  of  grey  tissue  of  the  right  hemisphere  of 
the  cerebellum  to  the  right  moriform  ganglion.  Should  such  be 
found  to  be  the  case,  that  fasciculi  really  pass  from  the  point  of 
detachment  of  the  right  auditory  nerve  in  the  directions  just 
mentioned,  it  will  be  one  among  several  instances  occurring  in 
the  course  of  this  work,  where,  by  means  of  a  general  law,  I  have 
been  able  to  predict  the  true  anatomy  of  nervous  filaments, 
which  had  previously  been  either  altogether  unsettled,  or  alto- 
gether imknown.  Now  Dr  John  Gordon  informs  us  that  a  fas- 
ciculus really  docs  pass  from  the  point  of  disengagement  of  the 
(right  auditory  nerve  along  the  right  peduncle  of  the  cerebellum. 
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"  Lastly,  there  is  a  small  surface  of  the  peduncle,"  says  he, 
"  which  looks  directly  downwards.  This  is  bounded,  before,  by 
the  surface  just  described ;  behind,  by  the  spinal  cord ;  on  the  in- 
side, by  the  protuberance  ;  and  without,  by  the  sub-peduncular 
lobule.  It  is  of  an  oblong  shape,  measuring  about  a  quarter  of  an 
inch  in  length,  and  a  fifth  in  breadth.  Two  white  ridges  are  seen 
on  it,  running  from  the  spaces  described  on  the  former  surface 
as  giving  attachment  to  the  facial  and  auditory  nerves,  backwards 
and  inwards."  *  If  the  white  ridge,  then,  which  Dr  Gordon 
says  passes  backwards  and  inwards,  and  towards  the  median 
plane  of  the  cerebro-spinal  apparatus,  or  towards  the  right  mori- 
form  ganglion,  can  really  be  traced  to  this  nervous  centre,  we 
may  be  ajssured  that  an  oli-versal  fasciculus  also  passes  from 
the  same  point  of  emergence  of  the  right  auditory  nerve  to  the 
right  unspecial  protective  oli-versal  fasciculus. 

114.  Let  the  central  dotted  liue  represent  the  median  plane  of 
the  cerebro-spinal  apparatus  ;  let  o  be  the  left 

< 

olivary  ganglion  ;  dco  the  unspecial  perceptive  j 
oli-versal  fasciculus,  conducting  unspecial  percep- 
tive  influence  from  the  grey  tissue  of  the  convolu- 
tions of  the  right  cerebral  hemisphere.  Let  ab 
represent  the  special  perceptive  oli-versal  fascicur 
las  passing  immediately  on  the  right  side  of  the 
median  plane,  and  conducting  perceptive  influence 
from  the  skin  of  the  whole  of  the  right  side  of  the 
body,  with  the  exception  of  the  head  ;  let  the  special  perceptive 
oli-versal  fasciculus  of  the  right  fifth  nerve,  conducting  percep- 


*  Dr  Gordon,  loco  cit.,  p.  117. 
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tive  influence  from  the  right  side  of  the  mucous  membrane  of  the 
tongue  and  the  skin  of  the  right  side  of  the  head,  meet  the  fas- 
ciculus AB  at  E,  as  it  is  continued  from  the  right  side  of  the  ante- 
rior wall  of  the  fourth  ventricle,  obliquely  across  the  right  side  of 
the  tuber  annulare.  Then  the  line  bec  may  represent  the  mode 
in  which  the  special  perceptive  oli-versal  fasciculus  of  the  right 
side  of  the  apparatuses  of  taste  and  of  touch  crosses  the  median 
septum  of  the  tuber  annulare,  to  associate  itself,  according  to  the 
general  law,  with  the  unspeeial  perceptive  oli-versal  fasciculus 
on  the  edge  of  the  left  crus  cerebri,  before  this  reaches  the  left 
olivary  ganglion. — For  the  sake  of  distinctness,  ab  and  dco  are 
diagrammatically  drawn  a  little  further  than  they  should  be 
from  the  median  dotted  line. 

115.  Having  now  given  a  slight  sketch,  with  a  very  brief  illus- 
tration, of  the  scientific  laws  of  the  special  versal  parts  of  the  ap- 
paratuses subservient  to  perceptive  consciousness  from  the  impres- 
sions of  matter,  it  now  remains  to  treat  of  the  special  versal  parts 
of  the  apparatuses  subservient  to  the  same  effect,  and  to  volun- 
tary muscular  contraction,  from  impressions  of  the  spirit.  The 
distal  organs  of  impression  of  these  latter  apparatuses  are  to  be 
found,  it  is  presumed,  in  the  grey  tissue  of  the  corpora  striata 
and  optic  thalami— the  fomer  portions  of  tissue  being  subservient 
as  organs  of  impression  of  the  spirit  to  the  voluntary  contraction 
of  the  muscles  of  the  opposite  abdominal  extremities  ;  the  latter 
portions  of  tissue  subservient  in  the  same  capacitj'  to  the  volun- 
tary contraction  of  the  opposite  thoracic  extremities.  By  select- 
ive impressions  upon  the  capillaries  of  this  tissue,  not  only  is  the 
special  and  determined  contraction  of  muscles  effected  to  accom- 
plish certain  definite  purposes,  but  the  consciousness  of  past  ma- 
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terial  impressions  is  renewed,  and  that  of  new  combinations  of 
such  impressions— giving  rise  to  the  phenomena  of  memory  and 
fancy — is  effected.  Such  selective  impressions  upon  the  grey 
tissue  just  mentioned,  are  made  through  the  instrumentality  of 
influence  conveyed  from  that  part  of  the  sympathetic  system  of 
nerves  in  which  the  spirit  resides,  along  sympa-deal  filaments 
emanating  from  the  superior  sympathetic  cervical  ganglions, 
and  forming  parts  of  the  plexuses  of  the  internal  carotid  arte- 
ries, which  supply  the  grey  tissue  in  question.  The  truth  of  this 
was  beautifully  illustrated  in  the  case  of  the  insane  patients  of 
the  venerable  Pinel,  who  were  made  aware  of  the  accession  of  a 
paroxysm  of  violence  by  the  sensation  of  heat  rising  from  the 
region  of  the  semilunar  ganglion  to  the  head. 

116.  Now  it  is  remarkable,  that  from  the  grey  tissue  of  each 
of  the  distal  organs  of  impression  of  the  spirit  on  one  side,  three 
different  orders  of  special  versal  filaments,  as  in  the  case  of  the 
apparatuses  of  perceptive  consciousness  from  material  impres- 
sions, pass  to  the  primary  cerebro-spinal  ganglions.  1st,  There 
is  one  order  of  filaments,  conducting  special  influence  subser- 
vient to  the  voluntary  contraction  of  the  larger  muscles  of  the 
opposite  side  of  the  body.  2d,  There  is  another  order  of  fila- 
ments, conducting  special  influence  subservient  to  the  contraction 
of  the  muscular  fibres  of  the  arteries  and  capillaries,  by  which 
the  organization  of  the  tissue  in  question  is  protected,  by  the 
tone  of  these  vessels  being  maintained  in  a  healthy  state.  3d, 
There  is  another  order  of  filaments,  conducting  influence  to  the 
organ  of  perceptive  consciousness  to  impress  the  soul,  so  as  to 
cause  the  phenomena  of  memory  and  fancy  :  —  comprehending 
among  the  phenomena  of  memory,  the  consciousness  of  the  power 
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of  contraeting  particular  muscles  to  move  particular  members  or 
parts  of  the  body.  The  first  of  these  orders  of  filaments,  I  would 
propose  to  denominate  musculo-oli-versal  filaments ;  they  all 
proceed  to  the  olivary  ganglions  of  the  same  side  as  that  of  the 
special  grey  tissue  in  which  they  originate.  The  second  of  these 
orders  of  filaments  I  would  propose  to  denominate  special  pro- 
tective versal  filaments  of  the  organic  order  ;  they  pass  to  both 
the  olivary  and  moriform  ganglions  on  the  same  side  as  that  of 
the  special  grey  tissue  in  which  they  originate.  The  third  of 
these  orders  of  filaments  may  be  denominated  special  perceptive 
oli-versal  filaments  ;  they  pass  to  the  unspecial  perceptive  oli- 
versal  fasciculi  at  the  inner  edges  of  the  opposite  crura  cerebri, 
and,  along  with  these  fasciculi,  to  the  olivary  ganglions  on  the 
opposite  side  to  that  of  the  special  grey  tissue  in  which  they 
originate, 

117.  Anatomists  at  all  conversant  with  the  filamentous  struc- 
ture of  the  brain  are  very  well  aware,  that  fibres  pass  from  the 
grey  tissue  of  the  corpora  striata  and  optic  thalami  on  the  right 
side,  for  example,  to  associate  themselves  with  the  unspecial  mus- 
culo-oli-versal  fasciculus  of  the  fourth  order  already  considered, 
(63),  which  conducts  unspecial  influence  from  the  grey  tissue  of 
all  the  convolutions  of  the  right  cerebral  hemisphere.  Such 
fibres,  which  we  have  called  special  musculo-oli-versal  filaments, 
present  to  the  median  plane  of  the  cerebro-spinal  apparatus  a 
convexity,  while  their  concavity  is  dextrad,  as  has  already  been 
represented  in  the  cut  of  art.  67.  Speaking  of  the  corpora 
striata  — "  On  cutting  them  obliquely  and  at  diSerent  heights," 
says  M.  Cloquet,  "  the  white  and  the  grey  substance  are  seen 
^ijposed  in  their  interior  in  alternate  stripej  of  various  form*, 
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and  of  greater  or  less  size.  With  a  little  care,  it  is  peroeived 
that  all  the  white  little  hands  are  continuous  with  the  primitiva 
fasciculi  of  the  olivary  bodies."  Again  —  wishing,  no  douht,  to 
convey  a  notion  of  the  mode  of  formation  of  the  optic  thalami— 
"  The  olivary  eminences,"  says  M.  Cloquet,  "  emit  from  their 
superior  part  a  fihrous  fasciculus,  which  is  joined  to  some  other 
fasciculi  proceeding  from  the  sides  of  the  spinal  cord,  and  which 
ascend,  like  those  of  the  anterior  pyramids,  across  the  fibres  of  the 
anterior  face  of  the  cerebral  protuberance.  During  this  course,  it 
is  not  so  manifestly  increased  in  size  as  the  preceding,  and  it 
goes  to  form  the  posterior  and  internal  part  of  the  same  cerebral 
peduncles.  There  it  meets  with  a  great  mass  of  grey  substance, 
receives  new  filaments  from  it,  which  follow  different  directions 
in  its  interior,  and  constitute  what  is  called  the  optic  thalamus." 
"  The  fibrous  peduncles  of  the  brain,  the  continuations  of  the  py- 
ramidal fasciculi,  passed  upwards,"  says  Dr  Tiedemann,  "  into 
the  optic  chambers,  which  were  covered  on  their  superior  surface 
by  a  soft  unfibrous  vascular  mass ;  they  passed  afterwards  into  the 
corpora  striata,  to  which  they  sent  fibres  directly  upwards,  and 
were  also  covered  with  a  similar  layer  of  unfibrous  substance."* 
118.  The  special  protective  versal  filaments  of  the  organio 
order  from  the  grey  tissue  of  the  right  corpus  striatum  and  right 
optic  thalamus,  immediately  separating  from  the  order  just  de- 
scribed, take  a  different  course.  Those  from  the  grey  tissue  of 
the  right  corpus  striatum  join  that  one  of  the  fasciculi  of  divari- 
cation of  the  right  unspecial  protective  versal  fasciculus  conduct- 
ing unspecial  protective  influence  from  the  convolutions  of  the 


*  Dr  Tiedemann,  loco  cit.,  p.  114. 
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right  cerebral  hemisphere,  which  is  called  the  right  taenia  vemi- 
circularis.  In  combination  with  this  the  special  protective  versal 
fasciculus  gains  the  right  testis,  the  secondary  ganglion  of  rein- 
forcement of  the  protective  influence  for  the  right  corpus  striatum 
and  right  Schneiderian  membrane.  Here  this  special  protective 
versal  fasciculus  of  the  organic  order  generically  resolves  itself 
into  oli-versal  and  mori-versal  fasciculi,  the  special  protective 
oli-versal  fasciculus  continuing  in  combination  with  the  unspecial 
protective  oli-versal  fasciculus;  the  special  protective  mori-versal 
fasciculus  combining  wilh  the  special  protective  mori-versal  fas- 
ciculus forming  the  right  pillar  of  the  Vieussenian  valve,  which 
joins  the  unspecial  protective  mori-versal  fasciculus  that  proceeds 
from  the  plicated  layers  of  grey  tissue  of  the  right  hemisphere  of 
the  cerebellum  to  the  right  moriform  ganglion  :—  according  to 
the  general  law.  As  for  the  special  protective  versal  filaments 
of  the  organic  order  from  the  grey  tissue  of  the  right  optic  thala- 
mus, they  associate  themselves  with  that  one  of  the  fasciculi  of 
divarication  of  the  right  unspecial  protective  versal  fasciculus, 
known  to  anatomists  under  the  name  of  the  pedicle  of  the  right 
side  of  the  pineal  gland.  Thus  associated,  this  special  protective 
versal  fasciculus  reaches  the  right  side  of  the  pineal  gland,  the 
secondary  ganglion  of  reinforcement  of  protective  influence  of 
the  right  optic  thalamus.  From  the  right  side  of  this  gland 
the  special  protective  versal  filaments  of  the  organic  order  of 
the  right  optic  thalamus  gain,  in  the  manner  just  described,  the 
right  olivary  and  moriform  ganglions.  The  special  protect- 
ive versal  filaments  from  the  grey  tissue  of  the  corpora  striata 
and  optic  thalami  are  not  imaginarj'  objects.  Dr  John  Gordon 
has  particularly  noticed  them.    "  The  whole  superior  surface  of 
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the  corpora  striata,"  says  he,  "  seems  to  be  covered  with  an  ex- 
tremely thin  layer  of  yellowish-white  matter,  similar  to  that 
which  lines  the  median  side  of  the  thalami  optici,  and  like  it,  a 
little  tougher  than  the  white  nervous  matter  in  other  parts  of  the 
brain.  This  coating  is  best  seen  in  a  section  of  the  corpus  stria- 
tum, for  it  is  so  fine,  that  the  brown  matter  underneath  obscures 
it  very  much  when  viewed  from  above."*  Again — "  On  the 
side  of  the  thalamus  next  the  median  plane,"  says  he,  "the  thin 
covering  of  white  matter  just  described,  is  laid  over  a  layer  about 
a  twelfth  of  an  inch  thick  of  greyish-brown  matter.  It  is  this 
stratum,  which,  shining  through  the  former,  gives  the  whole  of 
this  surface  its  dark  colour. "f  Again  —  "  Each  thalamus,  how- 
ever," says  he,  "  is  surrounded  at  all  points  by  a  coating  of 
orange-white  matter.  This  coating  is  exceedingly  thin,  on  the 
side  which  looks  towards  the  vertical  prolongation  of  the  central 
fissure  ;  .so  thin  indeed,  that  unless  the  brain  be  examined  in  a 
very  recent  state,  it  may  escape  notice  altogether ;  yet  it  seems  to 
me  to  be  a  good  deal  tougher  than  the  white  matter  in  other  parts 
of  the  brain.  On  the  other  surfaces  of  the  thalamus,  the  coating 
is  considerably  thicker,  but  not  uniformly  thick  at  all  points  ;  it 
is  deepest  where  it  forms  the  ridge  called  the  peduncle  of  the 
pineal  gland. "J  The  fact  is,  that  as  the  special  protective  versal 
filaments  of  the  organic  order  from  the  grey  tissue  of  the  right 
corpus  striatum  and  right  optic  thalamus  obliquely  converge  to 
join,  respectively,  the  unspecial  protective  versal  fasciculus  called 


*  Dr  Gordon,  loco  cit.,  p.  137. 
t  Ibidem,  p.  136.  \  Ibidem. 
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the  right  tsenia  semicircularis,  and  that  called  the  right  pedit^le 
of  the  pineal  gland,  they  must,  by  their  closer  approximation  to 
6ach  other,  proportionally  conceal  the  grey  coating  over  the  sur- 
face of  which  they  pass.  No  doubt  there  is  a  great  disparity  in 
the  sizes  of  the  secondary  ganglions  of  reinforcement  of  the  grey 
tissue  of  the  right  corpus  striatum,  and  that  of  the  right  optic 
thalamus  ;  yet  if  we  consider  that  the  impetus  of  the  nervous 
aura,  from  the  grey  tissue  of  the  right  corpus  striatum,  to  pro- 
duce a  muscular  contraction  in  the  left  abdominal  extremiiy, 
must  be  greater  than  that  of  the  nervous  aura  from  the  grey  tissue 
of  the  right  optic  thalamus,  to  produce  a  muscular  contraction 
in  the  left  thoracic  extremity — the  former  aura  having  to  tra- 
verse a  greater  extent  of  medullary  conduits — there  may  be  some 
reason  for  the  difference  of  the  secondary  ganglions  of  reinforce- 
ment in  question,  to  guard  the  organization  of  the  grey  tissue 
more  actively  impressed  by  the  eliminating  influence  sent  along 
the  sympa-diial  filaments  of  the  right  superior  cervical  sympa- 
thetic ganglion.  Notwithstanding,  however,  of  such  provision, 
it  has  been  found  that  the  arteries  of  the  grey  tissue  of  the  cor- 
pora striata  oftener  give  way  and  cause  apoplexy,  and  consequent 
palsy,  than  those  of  the  grey  tissue  of  the  optic  thalami.  This 
comparatively  greater  liability  to  failure  in  the  vessels  of  the 
corpora  striata  may  partly  arise  from  their  being  much  more  fre- 
quently impressed  in  walking  and  running.  "  The  most  frequent 
seat  of  extravasations  of  blood  in  apoplexy,  according  to  Mor- 
gagni,  is  the  corpus  striatum.  This  opinion  has  been  found 
substantially  correct  by  modern  writers.  Of  twenty-eight  casei 
•xamined  by  Rouchoux,  in  twenty-four  the  cxtravaMtion  wm 
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found  in  the  corpus  striatum."*  But  what  evidence  is  there,  it 
may  be  asked,  that  the  right  half  of  the  pineal  gland  is  subservient 
in  its  function  to  the  grey  tissue  of  the  right  optic  thalamus,  re- 
garding this  as  an  organ  of  impression  subservient  to  the  volun- 
tary contraction  of  the  muscles  of  the  left  arm  ?  When  the  latter 
of  these  organs  is  v^anting,  so  is  the  former.  Speaking  of  the 
optic  thalami  — "  Fishes,"  says  Dr  Tiedemann,  "  have  hither- 
to presented  nothing  vehich  could  be  compared  to  these  bodies." 
Again,  speaking  of  the  pineal  gland  —  "  Fishes,"  says  he,  "  are 
destitute  of  this  body." 

119.  The  next,  or  third  order  of  special  versal  filaments,  is 
that  which  conducts  influence  from  the  grey  tissue  of  the  right 
corpus  striatum  and  right  optic  thalamus,  to  be  subservient  to  the 
consciousness  of  those  selective  impressions  of  the  spirit  which 
give  rise  to  the  phenomena  of  memory  and  fancy.  In  the  case 
of  the  grey  tissue  of  the  right  corpus  striatum,  the  special  percep- 
tive oli-versal  filaments,  converging,  combine  with  the  unspeeial 
perceptive  oli-versal  fasciculus,  forming  the  perceptive  portion  of 
the  right  half  of  the  division  of  the  great  re-entrant  system,  call-  ^ 
ed  that  of  the  anterior  commissure.  So  combined,  the  special 
perceptive  oli-versal  filaments  from  the  grey  tissue  of  the  right 
corpus  striatum  traverse  the  median  plane  of  the  cerebro-spinal 
apparatus,  through  the  medium  of  that  commissure  gain  the  inner 
edge  of  the  left  crus  cerebri,  and  so  reach,  according  to  the  gene- 
ral laws  of  transition  and  combination,  the  left  olivary  ganglion. 
This  is  in  conformity  with  established  anatomy.  "  The  anterior 
commissure,"  says  Dr  Tiedemann,  "  forms  the  union  between 


*  Art.  Apoplexy,  Cyclop,  of  Pract.  Med. 
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the  radiations  of  the  crura  cerebri,  corpora  striata,  and  the  two 
middle  lobes  of  the  cerebral  hemispheres.  Willis  was  the  first 
anatomist  who  considered  it  as  a  commissure  of  the  corpora  stri- 
ata."* Again — "  This  cord,  situated  transversely,  and  uniting 
the  two  hemispheres  together,  passed  into  the  corpora  striata,  and 
was  reflected  backwards,  dipping  into  the  middle  lobes  of  the 
brain.  Here,  it  expanded  into  a  great  number  of  delicate  fibres, 
which  united  with  those  coming  from  the  crura  cerebri,  and  ulti- 
mately passed  into  the  corpora  striata."  f  "  The  anterior  com- 
misssure  of  the  brain  proper,"  says  Dr  John  Gordon,  "is  conti- 
nuous on  each  side  with  an  orange-white  cord,  about  an  eighth 
of  an  inch  in  diameter,  and  an  inch  in  length ;  which  extends 
through  the  corpus  striatum,  first  outwards  and  a  little  forwards, 
then  downwards  and  a  little  outwards  and  backwards,  and  termi- 
nates in  the  stratum  of  orange-white  matter  which  supplies  the 
convolutions  of  the  middle  lobe,  close  to  the  inner  lobule  of  that 
lobe."!  The  special  perceptive  oli-versal  filaments  from  the 
grey  tissue  of  the  right  optic  thalamus,  constitute  one  of  those 
fasciculi  which  are  well  known  by  anatomists  to  pass  from  the 
optic  thalami  to  the  corpora  mammillaria,  and  which  are  com- 
monly described  as  being  reflected  from  these  corpora  to  the  an- 
terior capillaries  of  the  fornix.  But  as  the  anatomy  of  these  fas- 
ciculi must  needs  be  studied  in  relation  to  the  direction  in  which 
they  conduct  their  influence  — that  is,  to  the  olivary  ganglions— 
their  further  course  must  be  traced  along  the  inner  edge  of  the 
crura  cerebri  from  those  corpora  to  these  ganglions,  where  fa.sci- 


*  Dr  Tiedemann,  loco  cit.,  p.  221.  f  Ibidem,  p.  200. 
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euli  have  already  teen  shewn  to  pass.  In  order,  however,  that, 
according  to  the  general  law  of  transition  of  special  perceptive 
oli-veraal  filaments,  the  special  perceptive  oli-versal  fasciculus 
from  the  right  optic  thalamus  may  pass  to  the  left  corpus  mam- 
millare,  along  the  left  crus  cerebri  to  the  left  olivary  ganglion, 
there  is  a  special  commissure,  it  is  presumed,  upon  the  special 
perceptive  oli-versal  fasciculi  from  the  grey  tissue  of  the  right 
and  left  optic  thalami—  there  being  no  unspecial  commissure  of 
which  to  take  advantage  in  making  their  transit  across  the  medi- 
an plane  of  the  cerebro-spinal  apparatus.  It  is  submitted  to  the 
future  research  of  anatomists,  whether  such  special  commissure 
does  not  constitute  the  posterior  commissure  of  the  brain,  which 
Dr  Grail  erroneously  reckoned  a  part  of  its  great  re-entrant  sys- 
tem. I  say  erroneously,  because  that  system  being  composed 
entirely  of  unspecial  versal  filaments,  conducting  unspecial  influ- 
ence, no  part  of  it  can  consist  of  special  versal  filaments  conduct- 
ing influence  from  the  grey  tissue  of  special  organs  of  impression. 
According  to  this  view,  the  corpora  mammillaria  must  be  regard- 
ed as  the  secondary  ganglions  of  reinforcement  of  the  perceptive 
influence  of  the  grey  tissue  of  the  optic  thalami,  as  organs  of  im- 
pression of  the  spirit  subservient  to  memory  and  fancy,  and  con- 
sciousness of  volition  of  muscular  contraction — just  as  the  two 
sides  of  the  tuber  cinereum  are  the  secondary  ganglions  of  re- 
inforcement of  the  perceptive  influence  for  the  two  retina ;  and 
the  commissure  of  the  special  perceptive  oli-versal  fasciculi,  from 
the  grey  tissue  of  the  optic  thalami,  will  be  analogous  to  the  com- 
missure of  the  optic  nerves,  whereby  the  perceptive  fasciculus 
from  the  right  retina  passes  to  the  left  side  of  the  tuber  cinereum, 
and  along  the  edge  of  the  left  crus  cerebri  to  the  left  olivary 
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ganglion.  If  there  be  no  c-ommipyure  between  the  corpora  mam- 
millaria,  then  we  may  be  assured  (hat  the  posterior  commissure, 
as  it  is  called,  is  an  arrangement  by  which  the  special  perceptive 
oli-versal  filaments  from  the  grey  tissue  of  the  right  optic  thala- 
mus pass  to  the  edge  of  the  left  crus  cerebri  and  the  left  olivary 
ganglion,  and  vice  versa  .-—for  the  general  law  of  transition  and 
combination  of  the  special  perceptive  oli-versal  fasciculi,  conduct- 
ing special  perceptive  influence  from  the  grey  tissue  of  the  distal 
organs  of  impression  of  the  apparatuses  of  perceptive  conscious- 
ness, must  be  without  exception.  But,  according  to  M.  Cloquet, 
the  corpora  mammillaria  have  no  commissure  made  up  of  medul- 
lary filaments  ;  therefore  the  posterior  commissure  of  the  brain 
of  anatomists  must  be  a  transition  of  special  perceptive  oli-versal 
filaments  from  the  grey  tissue  of  the  optic  thalami  to  the  opposite 
corpora  mammillaria,  and  opposite  crura  cerebri,  and  opposite 
olivary  ganglions.  Speaking  of  the  mammillary  or  pisiform  tu- 
bercles—" They  are  united  to  each  other,"  says  M.  Cloquet, 
"  by  a  little  grey  ribbon,  which  is  easily  torn,  and  which  contri- 
butes to  form  the  floor  of  the  fourth  ventricle  :"  —  evidently  the 
olivary  web  of  symmetrical  grey  tissue  interposed  between  the 
peduncles  of  the  olivary  ganglions  or  the  crura  cerebri.  *  Such 
transition  of  the  special  perceptive  oli-versal  fasciculi,  from  the 
grey  tissue  of  the  optic  thalami  across  the  median  plane  of  the 
cerebro-spinal  apparatus,  is  in  analogy  with  the  special  percep- 
tive oli-versal  fasciculi  from  the  Schneiderian  membranes,  the 
retinae,  and  the  grey  tissue  of  the  corpora  striata,  which  all  cross 


*  Dr  John  Gordon,  loco  at.,  pp.  97,  134.  Tiedemann,  loco 
cit.,  p.  203. 
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that  plane  before  they  join  their  corresponding  secondary  gang- 
lions of  reinforcement:  — the  two  first  at  the  anterior  commis- 
sure ;  the  last  at  the  commissure  of  the  optic  nerves— before  they 
reach  the  opposite  sides  of  the  tuber  einereum,  the  symmetrically 
double  secondary  ganglion  of  reinforcement  for  smell,  sight,  and 
for  the  perceptive  functions  of  the  grey  tissue  of  the  corpora 
striata.— I  submit  these  observations  on  the  anatomy  and  func- 
tions of  the  posterior  commissure  at  present,  with  diffidence,  to 
the  future  researches  of  anatomists,  directed  by  the  general  laws 
of  this  work.  Meantime  my  own  observations  shall  be  directed 
to  the  perceptive  fasciculi  of  the  optic  thalami,  and  the  connexion 
of  the  posterior  commissure  with  their  grey  tissue,  in  the  brains  of 
those  animals  to  which  I  can  have  access,  I  therefore  hope  to 
be  able  to  clear  up  this  piece  of  anatomy,  to  trace  its  every  fila- 
ment, and  bring  it  under  the  general  laws. 

120.  It  is  not  difficult  to  explain  how,  in  accordance  with 
such  anatomy,  the  phenomena  of  voluntary  muscular  contraction, 
and  memory,  and  fancy,  are  effected.  Is  the  fore-finger,  for  ex- 
ample, of  the  left  hand  to  be  bent  ?  —  a  quantity  of  nervous  aura 
is  secreted  by  a  selective  impression  of  the  spirit  upon  that  par- 
ticular patch  of  grey  tissue  of  the  right  optic  thalamus,  which 
gives  origin  to  the  special  musculo-oli-versal  filaments  proceed- 
ing to  the  right  olivary  ganglion,  and  which  are  there  directly 
connected  with  the  diial  filaments,  constituting  a  part  of  the  an- 
terior column  of  the  left  side  of  the  spinal  cord,  and  terminating 
in  the  flexor  muscles  of  the  little  member  before  mentioned. 
The  iuftuence,  thus  conducted  to  the  capillaries  of  the  muscles 
of  this  member,  stimulates,  through  their  grey  sympa-versal  fila- 
ments, the  sympathetic  ganglions  from  which  the  plexuses  of  the 
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arteries  of  these  muscles  are  derived  ;  so  that  along  the  sympa- 
deal  filaments,  again,  a  nervous  influence  is  transmitted,  by 
which  the  same  muscles  are  ultimately  contracted. 

121.  The  sight  or  feeling  of  the  motion  of  the  little  member 
is  the  perception  of  the  act ;  and  the  memory  of  the  act  is  effect- 
ed in  the  same  manner  as  the  act  itself:  only  the  selective  im- 
pressions of  the  spirit,  to  produce  the  memory  of  the  motion,  are 
much  less  considerable  than  those  to  produce  the  voluntary  mus- 
cular contraction  which  causes  the  motion  itself.  This  is  very 
finely  illustrated  in  the  dream  of  the  dog  as  he  lies  on  the  hearth. 
While  the  consciousness  of  the  chase  is  being  produced,  the  feet 
are  observed  moving  by  very  slight  contractions  of  the  very  mus- 
cles which  move  the  body  so  rapidly  in  the  field.  Hence  it  is  so 
dangerous  in  mono-maniacal  homicides,  with  irritable  nervous 
systems,  to  think  of  the  murderous  act ;  the  impression  of  the 
spirit  to  produce  the  thought  of  the  act,  being  only  a  little  short, 
in  degree  of  force,  of  that  necessary  to  produce  the  act  itself. 
Where  the  former  only  was  intended,  the  latter,  in  such  irritable 
habits,  is  apt  to  follow. 

122.  Now,  should  the  grey  tissue  of  the  right  optic  thalamus, 
from  lesion  of  itself,  or  any  condition  of  the  right  superior  cervical 
ganglion,  be  rendered  unimpressible  by  the  spirit,  either  as  to 
the  contraction  of  the  muscles  of  the  left  thoracic  extremity,  or 
to  the  memory  of  the  motion  arising  from  such  contraction, 
then  it  is  evident  that  palsy  of  that  extremity  must  follow.  But 
it  is  evident  that  the  memory  of  the  perception  of  the  motion 
arising  from  such  contraction  must  still  be  retained.  It  must  be 
understood  that  the  selective  impressions  of  the  spirit,  subservient 
to  memory  and  fancy,  are  made  simultaneously  upon  symmctri- 
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cally  disposed  patches  of  the  grey  tissue  of  both  the  corpora  stri- 
ata or  optic  thaiami.  Therefore,  although  the  grey  tissue  of  the 
right  optic  thalamus  be  unimpressible  as  to  the  memory  of  the 
sight  or  feeling  of  the  bending  of  the  little  finger,  the  grey  tissue 
of  the  left  optic  thalamus  will  still  be  so  impressible :  just  as 
■vision  is  complete  with  one  eye,  although  the  retina  of  the  other 
is  unimpressible  as  to  sight.  But  if  the  musculo-contractile  in- 
fluence, after  having  been  secreted  iu  the  giey  tissue  of  the  right 
optic  thalamus,  be  impeded  in  its  course  to  the  right  olivary 
ganglion  by  section  of,  or  pressure  upon,  the  special  musculo-oli- 
versal  filaments,  constituting  a  portion  of  the  right  crus  cerebri, 
or,  properly,  the  peduncle  of  the  right  olivary  ganglion,  —  or  in 
its  course  along  the  anterior  column  of  the  left  side  of  the  spinal 
cord,  or  along  the  fasciculi  leading  from  this  to  the  muscles  of  the 
fore-finger  of  the  left  hand,  —  then  palsy  of  these  muscles  must 
also,  in  this  case,  be  the  consequence.  Of  the  mode  in  which 
the  unspecial  and  special  voluntarily  contractile  influence  tra- 
verses the  median  plane  of  the  cerebro-spinal  apparatus,  I  shall 
have  occasion  to  speak  in  a  future  work,  when  treating  of  the  deal 
apparatus  of  the  olivary  and  moriform  ganglions.  The  same 
explanation  as  here  given,  mutatis  mutandis,  applies  to  the  grey 
tissue  of  the  right  corpus  striatum,  considering  this  as  an  organ 
of  selective  impressions  of  the  spirit,  subservient  to  the  voluntary 
contraction  of  the  muscles  of  the  left  abdominal  extremity  ;  and 
the  memory  of  those  motions  of  it  which  are  consequent  upon 
such  contractions. 

123.  Again,  is  the  picture  of  a  tower,  formerly  seen,  to  be 
remembered  P  — are  the  selective  impressions  of  the  spirit,  sub- 
servient to  the  consciousness  of  such  picture,  made  upon  symmc- 
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trically  disposed  patches  of  the  retinae,  in  the  same  orde^aiid  rela- 
tion as  the  various  pencils  of  light  which  formerly  produced  the 
sight  of  the  material  object  itself  ?  No  :  for  the  destruction  of 
the  optic  nerves,  betvreen  the  retinse  and  the  commissure,  will 
not  annihilate  the  memory  of  things  formerly  seen.  Are  such 
selective  impressions  made  upon  the  same  symmetrical  parts  of 
the  grey  tissue  of  the  tuber  cinereum  ?  No  :  for  in  that  case  of 
Mr  Travers',  where  the  course  of  the  perceptive  influence,  rein- 
forced in  that  grey  tissue,  was  impeded  along  the  inner  edges  of 
the  crura  cerebri,  there  is  no  doubt  but  that  the  memory  of  sight 
was  still  retained.  The  selective  impressions,  therefore,  of  the 
spirit,  it  is  presumed,  are  made  upon  the  grey  tissue  of  the  cor- 
pora striata  or  optic  thalami,  simultaneously  and  symmetrically 
on  both  sides,  just  as  those  of  the  variously  coloured  pencils  of 
light,  from  a  presently  seen  material  object,  are  made  upon  cor- 
responding patches  of  both  retince  :  —  so  that  in  both  cases  the 
consciousness  of  the  sight  of  only  one  image  is  effected. 

124.  Hence,  supposing  that  the  grey  tissue  of  the  right  corpus 
striatum  or  right  optic  thalamus  is  unimpressible,  by  the  spirit, 
ns  to  the  memory  of  sight ;  or  that  the  perceptive  influence, 
when  generated  there,  is  impeded  in  its  progress  to  its  ultimate 
versal  destination  in  the  cerebro-spinal  apparatus  along  the  me- 
dullary filaments  at  the  inner  edge  of  the  left  crus  cerebri  to  the 
left  olivary  ganglion : —still,  if  the  grey  tissue  of  the  left  cor- 
pus striatum  or  left  optic  thalamus  be  impressible  as  to  such 
effect,  and  the  influence,  generated  there  by  selective  impressions 
of  the  spirit,  have  a  free  course  along  the  medullary  filaments  at 
the  inner  edge  of  the  right  crus  cerebri,  the  memorj'  of  sight  will 
be  efi'cctcd  — the  image  of  the  tower  will  be  remembered.  To 
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produce  perfect  annihilation  of  memory  as  to  sight,  therefore,  the 
grey  tissue  of  both  corpora  titriata,  or  both  optic  thalami,  must 
be  unimpressible,  or  else  the  perceptive  influence,  after  having 
been  generated  there,  must  be  interrupted  in  its  course  along  the 
edges  of  both  crura  cerebri  to  both  olivary  ganglions.  It  is  evi- 
dent that,  since  the  impressing  agent,  the  spirit,  is  impercept- 
ible in  its  operation,  no  man  can  tell  whether  its  impression  is 
made  upon  the  grey  tissue  of  one  or  both  corpora  striata,  of  one 
or  both  optic  thalami ;  just  as  no  man  could  tell  on  which  retina 
the  various  pencils  of  light  impinged,  if  they  could  impinge  when 
the  eyelids  are  shut.  It  is  by  touch  and  sight  alone,  that  we 
come  to  know  that  there  are  two  retinae,  and  pictures  from  ob- 
jects symmetrically  painted  upon  both.  *  But  Nature  has  formed 
the  grey  tissue  in  question  remarkably  unimpressible  as  to  touch ; 
and  if  any  change  were  perceptible  in  it  on  an  impression  of 
the  spirit,  such  change  is  out  of  the  reach  of  our  observation. 
The  same  reasoning,  imdatis  mutandis,  applies  to  the  memory 
of  smell,  hearing,  taste,  and  touch.  As  these  perceptions  are 
effected  by  secretions  from  impressions  of  matter,  so  the  memory 
of  them  is  effected  by  secretions  from  impressions  of  the  spirit. 

125,  Again,  if  the  picture  of  an  object  is  to  be  fancied  ;  the 
selective  impressions  of  the  spirit  cause  the  same  combination  of 
secretions  in  two  symmetrically  disposed  patches  of  the  grey 
tissue  of  the  corpora  striata  or  optic  thalami  on  both  sides,  as 
the  pencils  of  light  would  do  upon  symmetrically  corresponding 
patches  of  the  two  retinse,  were  the  object  fancied,  seen.  As  the 
impingements  of  pencils  of  red  rays  upon  certain  symmetrically 


*  Bouilland,  Encephalite,  p.  662. 
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situated  spots  on  the  retinae,  by  their  vibration,  give  rise  to  the 
secretion  of  a  particular  aura,  to  be  simultaneously  transmitted 
to  the  organ  of  perceptive  consciousness  to  cause  sight  of  the  red 
spot  of  a  material  object ;  so  the  influence,  transmitted  by  the 
spirit  from  its  residence  in  the  semilunar  ganglion,  along  the 
sympathetic  ganglions  of  both  sides  and  the  sympa-diial  filaments 
from  the  superior  cervical  ganglions,  eliminates,  from  symmetri- 
cally situated  spots  of  the  grey  tissue  of  both  corpora  striata  or 
of  both  optic  thalami,  an  aura,  which,  being  simultaneously  trans- 
mitted to  the  semilunar  ganglion,  causes  the  sight  of  the  red 
point  of  the  object  fancied.  As  the  impingement  of  the  variously 
coloured  pencils  of  light  upon  the  retinae  are  determined  by  phy- 
sical laws ;  so  the  selective  eliminations  of  the  spirit  are  determi- 
ned by  the  intelligence  of  this  alone,  with  the  view  of  producing 
a  combined  variety  of  secretions,  to  imitate  those  caused  by  the 
various  pencils  of  light  proceeding  from  the  object  fancied,  if  it 
were  really  outwardly  seen.  But  before  the  selective  eliminations 
of  the  spirit  are  operated,  the  combination  of  the  various  element- 
ary parts  of  the  picture  must  be  effected  by  the  intelligence  of 
the  spirit  itself.  This  is  the  treasurer  of  its  ovni  perceptions, 
and  it  is  it  alone  which  can  renew  these  perceptions,  and  combine 
them  in  different  ways,  to  produce  the  phenomena  of  memory 
and  fancy.  Thus  the  objects  remembered  and  fancied  by  the 
spirit  itself,  are  manifested  to  man,  considered  as  a  compound 
being,  by  the  medium  of  material  vegetably  living  apparatuses. 
Thus  we  see  how  minutely  and  intimately  acquainted  the  spirit 
must  be  even  with  the  most  intricate  and  complicated  parts  of 
the  human  body.  As  light  may  be  said  to  be  the  panoramic 
painter  of  the  material  universe  upon  the  retina?,  so  the  spirit  of 
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man  may  be  said  to  be  the  panoramic  painter  of  scenes,  formerly- 
seen,  and  presently  remembered  or  fancied  by  it,  upon  the  grey 
tissue  of  the  corpora  striata  or  optic  thalami.  And  as,  when  the 
secretive  canvass  for  the  pictures  of  material  objects  is  no  longer 
fit  to  be  vrrought  upon,  these  objects  are  no  longer  visible  ;  so, 
when  that  for  those  of  spiritual  objects  is  in  the  same  condition, 
these  latter  objects  can  no  longer  be  remembered  or  fancied. 

126.  But  how,  it  may  he  asked,  can  we  be  assured  that  the 
functions  of  the  grey  tissue  of  the  corpora  striata  and  optic  tha- 
lami are  such  as  have  been  here  attributed  to  them  ?    It  may  be 
answered,  partly  by  the  special  versal  filamentous  appurtenances 
belonging  to  such  tissue,  and  proceeding  from  it  to  the  primary 
cerebro-spinal  ganglions,  according  to  the  general  laws  of  com- 
bination and  transition  above  pointed  out ;  and  partly  from  pa- 
thological observations.    It  may  be  assuredly  relied  upon,  that 
the  grey  tissue  of  the  optic  thalami,  as  well  that  of  the  corpora 
striata,  are  organs  of  impression  subservient  to  voluntary  muscu- 
lar contraction,  from  the  special  mnsculo-oli-versa)  filaments 
from  such  tissue,  combining  vrith  the  unspecial  musculo-oli-versal 
fasciculi  conducting  unspecial  musculo-contractive  influence  from 
the  grey  tissue  of  the  cerebral  convolutions,  and  so  passing  with 
these  fasciculi  to  the  corresponding  olivary  ganglions,  —  accord- 
ing to  the  general  law  of  combination,  of  special  with  unspecial 
fasciculi.  Again,  we  may  be  convinced  that  the  grey  tissue  of  the 
corpora  striata  and  that  of  the  optic  thalami  are  organs  of  im- 
pression subservient  to  perceptive  consciousness,  from  the  im- 
pressions of  some  imperceptible  intellectual  agent  in  man,  from 
the  conformity  of  the  special  perceptive  oli-versal  fasciculi  which 
proceed  from  such  tissue,  with  the  general  laws  of  combination 
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and  transition  observed  of  such  fasciculi  proceeding  from  the  dis- 
tal organs  of  impression  of  the  apparatuses  of  perceptive  con- 
sciousness from  material  impressions.  Furthermore,  we  may  be 
assured  that  the  grey  tissue  of  the  corpora  striata  and  optic  tha- 
lami  are  organs  of  impression  by  some  agent,  from  the  protec- 
tive versal  fasciculi  proceeding  from  them,  to  join,  according  to 
the  law  of  combination,  the  unspecial  protective  versal  fasciculi 
from  the  unspecial  grey  tissue  of  the  cerebral  convolutions. 
Thus  the  beautiful  general  laws  of  the  cerebro-spinal  system  of 
nerves  assure  us  of  the  functions  of  organs  of  impression  acted 
on  by  an  agent  that  is  itself  imperceptible. 

127.  Pathological  conditions,  both  naturally  and  artificially 
induced,  also  tend  to  corroborate  the  views  laid  down  of  the 
functions  of  the  grey  tissue  of  the  corpora  striata  and  optic  tha- 
lami.  There  is  a  beautiful  experiment  of  deprivation,  wrought 
by  the  hand  of  disease,  detailed  by  Professor  Andral,  wherein, 
from  the  ventricular  surface  of  the  right  optic  thalamus,  the  grey 
tissue  of  this  was  gradually  destroyed  by  softening,  and  where 
the  left  arm  alone  was  palsied.*  M.  Lacrampe  Loustau  also 
furnishes  an  instance,  where  there  was  paralytic  weakness  of  the 
right  arm,  and  where  a  cavity  was  found  after  death  in  the  mid- 
dle radiations  of  the  left  optic  thalamus.  The  same  author  gives 
a  case,  where  there  was  palsy  of  the  left  abdominal  extremity, 
and  where,  after  death,  a  sanguineous  clot  was  found  in  the  right 
corpus  striatum.!  Such  instances  would  seem  to  show,  that  the 
grey  tissue  of  the  right  corpus  striatum  and  right  optic  thalamus 
are,  respectively,  subservient  to  the  voluntary  contraction  of  the 


*  Andral,  loco  cit.,  p.  435.        t  Revue  Mcdicalc,  Mars,  1S24. 
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muscles  of  the  left  abdominal  and  thoracic  extremities.  Doubt- 
less there  are  cases,  where  lesion  of  the  tissue  of  any  part  of  one 
hemisphere  gives  rise  to  palsy  of  both  extremities  of  the  opposite 
side,  from  the  effects  of  irritation  of  the  sympa-versal  grey  fila- 
ments of  the  corresponding  superior  cervical  ganglion  upon  its  se- 
cretive functions  ;  just  as  ulceration  of  the  stomach  would  impair 
the  secretive  power  of  the  semilunar  ganglion.  The  slicers  of 
the  brains  of  the  lower  animals  tell  us,  in  an  unprecise  way,  that 
their  victims  walked  about  after  their  cerebral  lobes  were  cut 
off.  But  have  these  experimenters  ever  observed  a  dog  volun- 
tarily walk  about,  with  judgment  and  observation,  if  his  corpora 
striata  and  optic  thalami  had  been,  by  an  incision,  isolated  from 
the  olivary  ganglions.  No.  "  Our  authors  (Flourens  and  Ro- 
lando) do  not  alwaj's  observe  due  precision  in  describing  the 
exact  seat  of  the  section  of  the  cerebral  lobes  ;  and  it  is  likely 
that  even  trivial  deviations  will  cause  essential  differences  in  the 
phenomenon.  Majendie  remarked,  that  if  the  section  was  made 
immediately  before  the  optic  thalami,  and  not  at  a  short  distance 
before  them  (as  in  his  experiments  just  noticed),  the  vigorous 
motions  of  the  animals  were  at  once  suspended,  they  fell  down 
on  the  side,  the  head  was  drawn  back,  and  the  limbs  became 
rigidly  extended.  Rolando,  who  generally  made  his  section  at 
the  same  point,  seems  also  to  have  occasionally  observed  cata- 
lepsy ensue.  Majendie  farther  adds,  that  when  the  seat  of  section 
was  then  carried  backwards,  so  as  to  remove  the  optic  thalami, 
the  limbs  regained  their  suppleness,  and  the  head  its  straight 
direction— motion,  however,  continuing  suspended.  From  these 
facts,  he  conjectures  that  the  optic  thalami  are  somehow  connect- 
ed with  the  power  of  motion  ;  and  he  proposes  to  commence  an 
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inquiry,  with  the  view  of  determining  the  nature  of  this  connec- 
tion."* Here,  then,  is  the  capability  of  voluntary  muscular  con- 
traction abolished  from  the  isolation  above  contemplated. 

128.  It  may  be  said  that  balls  have  lodged  in  the  human  brain, 
and  yet  the  individual  has  walked  about,  seemingly  in  the  pos- 
session of  all  his  faculties.  True  ;  a  ball  may  lodge,  for  exam- 
ple, in  the  medullary  tissue  of  anastomoses  at  the  bottom  of  the 
cerebral  convolutions,  and  such  be  the  case;  —  because,  while 
there,  it  only  interrupted  the  transmission  of  so  much  unspecial 
influence,  that  was  generally  subservient  to  all  the  functions  of 
the  olivary  ganglions  ;  but  still  a  sufficient  quantity  of  that  in- 
fluence was  secreted  by  the  unspecial  grey  tissue,  and  transmit- 
ted by  the  medullary  filaments  leading  from  it,  that  were  left 
uninjured,  as  to  be  quite  competent  to  the  carrying  on  of  these 
functions. 


*  Edin.  Med.  Journal,  vol.  xxi.  p.  150. 
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ERRATA  AND  ALTERATIONS. 


Page  3,  1. 17,  for  "  qmlle"  read  "  a  pin." 

 35,  for  "  nihilo  minus"  read  "  hihiloittiiiUS."  / . 

 44, 1.  17,  supply  two  inverted  com'riias  at  the  eild  Of  thfe  lirife, 

 63, 1.  7,  for  "  longer"  read  "  Idfger." 

 75,  1.  6,  for  "  carotid"  read  "intetnAl  caVOti'd." 

 86, 1.  7,  for  "  ganglion"  read  "  ganglions." 

 102, 1.  18,  to  the  Sentence  ending  iiis  liii'ei  add,  "  aiid  t!te 

special  protective  mori-vei-sil  filiineuts  of  the  'oi'g-ahrc  ol'der  friAil 
the  grey  tissue  of  the  right  corpus  striatum  ahd  right  bptife  tha- 
lamus." 

  112,  1.  25,  for  "  protective"  read  "  pei'c'eptiVe." 

.  124,  1.  9 — N.  B.  These  olivary  fasciculi  are  alSo  coiiljioS'ed 

special  protective  oli-versal  fasciculi  from  the  apparatuses  of 

hearing,  of  taste,  and  of  touch. 

 139,  1.  5,  dele  "  Human.'' 

 ,  1. 18,  dele  "  of  Gasser." 

Even  while  this  work  was  jiassing  tfihJUgh  the  pressj  newet  and 
truer,  simpler,  and  more  elegant  conclusions  presented  themselves, 
affecting  some  propositions  which  had  already  been  priiited.  Con- 
sequently the  reader  is  requested  to  make  the  fdllb^ving  alterations 
with  his  pen  before  he  begins  the  perusal  of  the  work : 

When  the  third  sentence  in  art  24,  p.  37,  was  thrown  Off,  I  was 
not  so  well  aware  whei-e  the  perceptive  influence  iitipresSe'd  the 
soul  of  man,  and  could  trace  that  influence  no  farther  than  the 
corpora  olivaria.  But,  subsequently,  I  came  to  the  conclusion  that 
it  reaches  the  semilunar  ganglion.  Therefore,  for  the  above  iien- 
tence,  read  "  The  olivary  ganglions  are  those  to  which  thfc  influ- 
ence subservient  to  perceptive  consciousness  is  carried  by  cei*feibt6- 
versal  filaments." 

As  I  have  explained  at  p.  1(31,  when  the  division  of  the  vVOrk 
which  treats  of  the  unspeciil  versal  apjfjar£ttuses  of  thb  oliva,ty  attd 
moriforin  ganglions,  was  thrown  ofl" — on  account  of  the  intimate 
connexion  of  the  special  protective  inori-iersal  filaments  of  both 
orders,  forming  the  right  and  left  pillars  of  the  Vieussenian  valvci 
with  the  unspecial  protective  oli-versal  fasciculi — the  right  and 
left  taeniae  semicirculares,  and  the  right  and  left  pedicles  of  the 
pineal  gland — 1  thought  that  the  unspecial  protective  influence 
from  the  right  hemisphere,  for  example,  passed  to  the  right  and 
left  moriform  ganglions.  1  had»  reason  afterwards,  however,  to 
alter  this  opinion,  and  to  arrive  at  the  more  simple  and  elegant 
conclusion,  that  the  grey  tissue  of  the  convolutions  of  the  cerebral 
liemisphcres  secretes  an  influence  subservient  to  the  functions  only 
of  the  olivary  ganglions,  and  that  that  of  the  convolutions  of  the 
hemisj)heres  of  the  cerebellum  secretes  an  influence  subservient  to 
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the  functions  of  the  corresponding  moriform  ganglions  '.—the  un- 
special  perceptive  influence  from  the  convoluted  iurface  of  tlie 
right  cerebral  hemisphere  passing  to  the  left  olivary  ganglion— the 
unspecial  protective  influence  from  the  same  source,  to  the  right 
olivary  ganglion.  According  to  this  more  simple  view,  the  siiecial 
protective  oli-versal  fasciculus  from  the  grey  tissue  of  a  distal  or- 
gan of  impression  of  an  apparatus  of  perceptive  consciousness,  will 
combine  with  the  corresponding  unspecial  protective  oli-versal  fas- 
ciculus passing  to  the  same  olivary  ganglion ;  and  a  special  pro- 
tective mori-versal  fasciculus  from  the  same  organ,  will  cornbme 
with  the  corresponding  unspecial  protective  mori-.versal  fasciculus 
passing  from  the  plicated  grey  lamina  of  a  hemisphere  of  the  cere- 
bellum to  the  same  moriform  ganglion. 

Therefore  the  following  alterations  are  requested  to  be  made  by 
the  reader  with  the  pen,  before  he  begins  the  perusal  of  the  book : 

Page  45, 1.  22  and  23,  dele  "  and  moriform." 

,—.  46,  1.  9,  10,  and  11,  for  "  subservient  to  the  protective 
functions  conjointly  of  the  olivary  and  moriform  ganglions, 
passes  to  these  gangUons  on  the  right  side,"  read  "  subservi- 
ent  to  the  protective  functions  of  the  right  olivary  ganglion, 
passes  to  this  primary  nervous  centre."        ,    ,      ,  , 

 65, 1. 1,  for  the  remainder  of  this  paragraph  after  the  colon, . 

read  "  ;  which  passes  to  the  right  olivary  ganglion.' 

 46,  1.  21  and  22,  for  "  the  unspecial  as  well  as  special  pro- 
tective influence  secreted  in  the  grey  nervous  tissue,  read 
"  the  special  protective  mfluence  secreted  in  the  special  grey 
nervous  tissue." 

Any  one  acquainted  with  the  difficulty  of  these  researches,  will 
easily  forgive  the  oversight  which  has  given  rise  to  the  above  alter- 
ations. But  my  own  conscience  would  scarcely  have  forgiven  me, 
if  I  had  omitted  to  notice  them.  The  last  of  them  depend  upon.  a. 
great  and  fundamental  law  in  the  nervous  economy,  that  primary 
gangUons  do  not  communicate  by  versal,  but  deal  filaments,  and 
that  when  two  or  more  primary  ganglions  send  their  several  influ- 
ences to  the  same  organ  of  effect,  it  is  by  an  anastomosis  of  deal 
filaments  in  a  plexus  originating  from  such  ganglions, 


